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QUADRATIC 


CHAPTER | EQUATIONS 


SECTION-1 


@ SINGLE CHOICE QUESTIONS 


1. If the equation sinx + cosx = y”— y + a has no solution in x and y, then 
(A) a<-2 (B) a e(-1, 1) 
() a<4- (D) a> v2+4 
2. The set of values of ‘a’ for which the equation cos*x — sin*x + cos2x + a7 +a=0 


will have atleast one real solution is 


(A) [2 1] (B) [-1, 2] 
(C) --1, 1] (D) [1, 2] 
3. The solution set of the inequality Vx -3< Ke ; is 
(A) [0, 1] U [4, 16] (B) [0, 1] U @, 16] 
(C) (0, 1) VU, 16) (D) (0, 1] UG, 16] 


4. Leta, b,c € R,a #0 such that a and 4a + 3b + 2c have the same sign. Then the 
equation ax? + bx + c = 0 must have 
(A) both roots in (1, 2) (B) no roots in (1, 2) 
(C) not both roots in (1, 2) (D) exactly one root in (1, 2) 


5. Let x = ESS, y = SES, then the value of x*+ y*+ (x + y)*is equal to 
7-3 7 +3 


(A) 527 (B) 1254 
(C) 976 (D) 1152 
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6. 


10. 


3 4 iT 

Let ‘p’ is a root of the equation x” — x — 3 = 0. Then the value of Ss 
p—-p —p tp 
is equal to 

4 4 
(A) 3 (B) 9 

Z 2 
oO. (D) 5 


. Given that the equation (x — 19) (x — 97) = p has real roots a and 8. Then the 


minimum real root of the equation (x — a) (x — 8B) =-p is 
(A) 13 (B) 16 
(C) 18 (D) 19 


. Leta, b, c are real numbers with a? + b? + c? > 0. Then the equation x*+(a + b + c) 


x+(a’ + b? + c?) = 0 has 
(A) 2 positive real roots (B) 2 negative real roots 


(C) 2 real roots with opposite sign (D) no real roots 


. Leta, b are two different positive integers and the two quadratic equations 


(a — 1)x* — (a? + 2)x + (a? + 2a) = 0 and (b — 1)x? — (b? + 2)x + (b? + 2b) = 0 have 


b a 
one common root. Then the value of i = is equal to 
a’ +b? 
(A) 256 (B) 64 
(C) 16 (D) 72 


If p, q, and q, are real numbers with p = q, + q, + 1, then which of the following 
must be correct about the equations E, : x*+x+q, =O and E,: x?+ px +q,=0, 
(A) Nothing can be said about roots of the two equations. 

(B) atleast one of the equation has distinct real roots. 

(C) atleast one must have imaginary roots. 


(D) atleast one must have real roots of oposite sign. 
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11. 


12. 


13. 


14. 


15. 


Given that the solution set of the quadratic inequality ax? + bx + c > 0 is (2, 3). 


Then the solution set of the inequality cx? + bx + a < 0 will be 


(A) (2.3) (B) (=, 2) GB, «) 


(C) (-o,4) U (Le) (D) Nothing can be said 
3 2 


Complete set of real values of k for which the inequality kx? — kx — 1 < 0 holds for 
any real x, satisfy 

(A) k € (4, 0) (B) k € (4, 0] 

(C) k € [-4, 0) (D) k € [-4, 0] 


The poduct of all values of x satisfying the equation 
1 i 1 1 1 
+ 


+ = 
x242x x?4+6x4+8 x724+10x+24 5 x?414x+48 °° 


(A) —80 (B) 40 
(C) —10 (D) —20 


Let x,, X,, X, be the roots of the equation x’ + 3x + 5 = 0. Then the value of 


expression c 4 x, HY fx 4) is equal to 
xX; Xy 3 


(A) -2 (B) -5 
(© -+ (D) +1 


The value of maximum real root minus the minimum real root of the equation 
(x? — 5) + (xX?— 7) = 16 is 

(A) V5+V7 (B) 2V5 

(C) V28 (D) 42 
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16. 


17. 


18. 


19. 


20. 


215 


Three real numbers x, y, z are such that x? + 6y =—17, y> + 4z = 1 and z’? + 2x =2. 
Then the value of x?+y? + z? is equal to 

(A) 30 (B) —24 

(C) —36 (D) —28 


The degree of the polynomial p(x) which satisfies the condition 

(x)p(x — 1) = (x— 15) p(x) is: 

(A) 4 (B) 15 

(C) 7 (D) can not be determined 

The equations x” — 4x + k = 0 and x? + kx — 4 = 0, where k is a real number, have 
exactly one common root. Then the number of values of k is 

(A) 0 (B) | 

(C) 2 (D) 3 


Suppose 1, 2, 3 are the roots of the equation x* + ax* + bx =c. Then the value of c 


1S 
(A) 25 (B) 8 
(C) 24 (D) 36 


Ifa, b are the roots of the quadratic equation x? + Ax -537 0, where A is a real 


parameter. Then the minimum value of a* + b* is 


(A) 2V2 (B) 2(V2-1) 

(C) V2 (D) 242 

If a, b, c are complex numbers and a + b +c = ab + be + ca = abc = 1, then find 
gee + ct 

(A) 1 (B) 0 

(C) 3 (D) 8 
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22. 


23. 


24. 


25. 


26. 


Let p(x) = x° + ax® + bx* + x3 + bx? + ax + 1. Given that 1 is a root of p(x) =0 


and —1 is not. What is the maximum number of distinct real roots that p could 


have 
(A) 6 (B) 5 
(C) 4 (D) 3 


1 
If the roots of quadratic equation ax? + bx + c = 0 are , then 
(at+b+c) is equal to 
(A) b?—ac (B) 4(b? — 4ac) 


b? +c? 


(C) b?—4ac (D) 


The set of all real values of ‘a’ for which both the roots of the equation x? — 1 =0 


lie between the roots of the equation x” + (3a — a”)x — 3a? = 0 is equal to 


1 
(A) (6, -1) (B) (1-4 U (1,00) 
(C) (1, ©) (D) e 


The complete set of real values of ‘a’ for which the smaller root of the equation 
x? + 2ax — 3 = 0 lies in the interval (—1, 1) is 


(A) (1, ~) (B) (0, 1) 


© [-7-) (D) a € 2, ~) 


If the ratio of the roots of equation ax* + 2bx + c = 0 is same as the ratio of the roots 


of equation px* + 2qx + r= 0, where a, b, c, p, q, r are non zero real numbers. Then 


the value of 2 \fp (Z P) (4) is equal to : 


Cc 
(Ay (B) 2 
(C) 1 (D) -1 
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27. The complete set of real values of ‘a’ for which the inequality ax— (3+ 2a)x+ 6 > 0, 


a # 0 holds for exactly three negative integral values of x is 


53.3 5 
(A) -2. ;| p) [2-3] 
(C) C1, 0) (D) (-1.-3] 


28. If the equation ax” + bx +c =x, a, b,c € R anda¥0, has no real roots, then the 
equation a(ax* + bx + c)* + b(ax? + bx +c) + c = x will have 
(A) 2 distinct real roots (B) no real roots 


(C) 2 equal real roots (D) nothing can be said 


29. The equation x? — 4ax + 1 = 0 has real roots gien by @ and f, where a is real. Then 
the complete set of values of a for which a = a and B = 0 is 


(A) [1, ~) (B) [2, ©) 


(C) 20,51 [4 0) (D) [4 ) 


30. If the quadratic equation ax? — bx + 7 = 0 does not have two distinct real roots, then 
the minimum value of a + b is equal to : 
(A) -8 (B) -7 
(C) -6 (D) -S 

31. Ifa and B are roots of the equation ax?+ bx + c = 0, then the roots of the equation 


ax’ — bx(x + 1) + c(x + 1)? =O are 


oO BL ao Bo 
a+1 B+ (B) a+1°B+1 
0 = (D) 


7 
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32. If the equation (6a + 3b + 4c)x” + (1la+ 8b + 7c)x + (3c + 5a+ 5b) = 0 has equal 


real roots, where a, b, c are positive real numbers. Then a,b, c are in 


(A) A.P. (B) G.P. 
(C) ELF, (D) nothing can be said 


33. Leta, b, are real numbers such that a + b = 5. Then the equation x? — ax -b=0 


must have for all real values of a 
(A) equal real roots (B) imaginary roots 
(C) distinct real roots (D) nothing can be said 
34. If both roots of the equation x? — 2(a— 1)x + 2a+ 1 =0 are positive , then 
(A) a<2 (B) a=4 
(C) l<a<4 WD) 1<a ge 


35. The complete set of real values of p for whcih both roots of the equation 
x? + 2(p — 3)x + 9 = 0 lie in (—6, 1) is 


0 [sa wy 29 
(C) [6, 9) (D) 270] ¥ ©, 9) 


36. the complete set of real values of ‘a’ for which the equation 9* — (4a)3* + 4— a’? =0 


has an unique root in the interval (0, 1) is 


(A) (-12, 0) (B) (0, 11) 


2 2 
cyan nu {zt (D) C13, ju {al 


37. Let a, b, c be real numbers, a # 0, if o is a root a’x? + bx + c= 0, B is a root of 


a’x* — bx —c = 0 and 0 <a <f, then the equation a’x? + 2bx + 2c = 0 has a root y 


that always satisfies 


(A) y< a (B) y>B 


a+B 
(Oya 7p (D) Y= 
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38. 


39. 


40. 


41. 


2 
—3x+ 
If the maximum and minimum values of y = —— are 7 and i respectively, 
x° +3x+e 7 
c € R. Then the value of c is equal to 
(A) 2 (B) 4 
(C) 3 (D) 5 


The complete set of real values of ‘a’ for which there are distinct real numbers x, y 


satisfying the equations x = a — y* and y = a— x’ is 
ad r) 

A) |—, B) |-, 

(A) F (B) F 20 


7 
(C) Z.-) (D) (0, «) 


If a, b, c, p, q, r are non-zero real numbers, such that a< b <c and 


f(x) = (x — a)(x — b)(x -c) — p(x — a) — q?(x — b) —r’(x —c), then f(x) = 0 must have 


(A) exactly 1 real root (B) exactly 3 distinct real roots 
(C) 2 equal and 1 distinct real roots (D) nothing can be said 


If ax? + bx + 8 = 0, a, b € R, a# 0 has no distinct real roots, then the least value of 
4a+bis 


(Age 4 (B) -3 
( BB (D) -1 
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SECTION-2 


@ ONE OR MORE THAN ONE CORRECT QUESTIONS 


1. 


Let the inequalities y(—1) > -4, y(1) < 0 and y(3) > 5 are known to hold for 
y =ax’+ bx +c, then 


(A) b>3 (B) b<2 


(C) a<0 (D) a> = 


. Let ax? + bx + c is integer for all integral values of x, then which of the following 


must be true ? 


(A) c is integer (B) b= al nel 


(C) a= a nel (D) a, b both are integers 


. Ifthe value of quadratic trinomial ax? — bx + c is an integer for x = 0, x = 1 and 


x = 2, then the valueof the given trinomial is an integer for 
(A) x=2017 (B) x=2018 
(C) x=+4 (D) x =-2017 


How many roots does the equation x* = 5x + 2a possess depending on ‘a’? 


15 15, 

(A) ifa< — 7, vio (B) 2 ifa> =a 10 
15 15 

(C) 3 ifa= -{, vio (D) 1 ifa= a 10 


How many roots does the equation x* + ax + 2 = 0 possess depending on ‘a’? 
(A) 1 ifa e (~, -3) (B) 3 ifa € (-%, -3) 
(C) 2ifa=-3 (D) 1 ifa € (3, ») 
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6. How many solutions does the system of equations |x| + |y| = 1, x?+ y” = a’ possess 


depending on ‘a’? 


1 
(A) a aad (B) 0 if |a|>1 
(C) 4if|a|= =, 1 (D) 8if L<jaj<1 
if jal = —=, <a 
J2 a 


2 
Xx 
7. The values of ‘a’ for which the curves y = 1 + ee and y = 4 Vx possess only one 


point in common is/are 


(A) ae (0.4 (B) a € (-, 0) 
1 
(C) a= 3 (D) ae eS 
1 
8. The greatest value of the function f(x) = ae on the interval [—2, 1] 

depending on the parameter ‘b’ is/are 
(A) if b © [0, 2] (B) : ifb € [0,4 

eran 

| At 45—4—36' " a” 

(C) ibe? (D) l ifb>2 

= a= OS —_—~ ifb= 

8b —16—3b° 3b 


9. The greatest value of the function f(x) = x*— 6bx’ + b’ on the interval [—2, 1] 
depending on the parameter b is 
2 


(A) b? ifb> = (B) 16-240 + bit < = 


(C)4—12b+b’if0<b< 


w| td 


(D) 16—24b+b?ifb> 2 
3 


10. Let f(x) = ax? + bx +c, a #0, a, b, c are integers. Let f(1) = 0, 50 < f(7) < 60 and 
70 < f(8) < 80, then 
(A) f(10) = 135 (B) f(3) =4 
(C) f(5) = 20 (D) f(-2) = 21 
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11. Let x satisfy the equation va +vx—b_ [a , a, b > 0, then 


Vbt+Vx-a Yb 


(A) x € [a, 0) ifa=b 
(B) Number of values of x is exactly one if a >b 
(C) Number of values of x is zero if zero ifa#b 


(D) Number of values of x is exactly one if a<b 


12. Given that a, b, c are positive distinct real numbers such that quadratic expressions 


ax?+ bx + c, bx?+ cx + a and cx? + ax + b are always non-negative. Then the 


_ atb’+c’ 7. 
expression ——————— can never lie in 
ab + be +ca 
(A) (~~, 2] (B) (-~, 1] 
(C) (2, 4) (D) [4, 2) 


13. Given that the equation mx? —2(m+ 2) x +m+5=0, m € R has no real root. Then 


the equation (m — 6)x?— 2(m + 2)x + (m+ 5) =0 can have 


(A) Two equal real roots (B) Two distinct real roots 


(C) No real roots (D) Exactly one real root 


14. The possible values of ‘b’, b € R for which the equations 2017x? + bx + 7102 =0 
and 7102x? + bx + 2017 = 0 have a common root is/are 
(A) -9119 (B) —10879 
(C) 9119 (D) 10879 


15. The equation (x — a) (x —a—b) = 1, where a, b are positive constants has 
(A) One root less than a and the other is greater than a. 
(B) One root less than a + b and the other is greater than a + b. 
(C) One root less than a and the other is greater than a + b. 


(D) Roots lying between a and a + b. 
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16. 


17. 


18. 


19. 


20. 


4 (peti) 15 
Let p, q are integers and the two roots of the equation x* — (eae p a ra + q) 


+ 16=0 are p and Then 

(A) p=4 (B) p= 13 

(C) q= 13 (D) q=7 

Let M = 3x*— 8xy + 9y*— 4x + 6y + 13, where x, y € R, then 

(A) M can not be equal to zero (B) M must be negative 
(C) M>2 (D) M must be positive 
The equation 8x*— 16x? + 16x?— 8x +a=0,a e Rhas 

(A) Atleast two real roots V ae R. 


(B) At least two imaginary roots V a € R. 


3 
(C) The sum of all non-real roots equal to 2, ifa>—. 


N 


(D) The sum of all non-real roots equal to 1, ifa< —. 


N | be 


If a, b, c are the roots of the cubic equation x* — 3ax? + 3bx — c? = 0, then which of 


the following may be possible ? 


(A) a=3 (B) b=6 

(Gy c =0 (D) a=bze 
2 2 

Consider the equation cae Bs + eh ae has 


x’ +1 xX +x+1 6 
(A) The number of distinct real roots equal to 4. 
(B) The number of distinct real roots equal to 3. 
(C) The sum of all distinct real roots of the equation is —2. 


(D) The sum of all distinct real roots of the equation is —1. 
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21. Given that the equation — + xtl = 4x ta 


,a € R, has only one real root, 
x+1 x x(x +1) 


then 
(A) Number of values of a is 3. (B) Number of values of a is 1. 
(C) Sum of all values of ‘a’ is : ; (D) Sum of all values of ‘a’ is = 


22. Let f(x) = x* —3x + b and g(x) = x’ + bx — 3, where b is a real number. If the 
equations f(x) = 0 and g(x) = 0 have a common root, then 
(A) Number of possible values of b is 3. 
(B) Number of possible value of b is 2. 
(C) Sum of all possible values of b is 0. 
(D) Sum of all possible values of b is 2. 
23. Consider the equation 3x’ — x*— 30x° + 10x” + 3x?— 1 =0 then 
(A) The minimum real root of equation is (— nee J28 
(B) The minimum real root of equation is (a3 +af9 ). 
(C) The maximum real root of equation is (./3 +J/2 ). 


(D) The number of positive roots of equation is 3. 


24. The equation x*— 9x? + 2(10 —a)x” + 9ax + a? = 0 for x where ‘a’ is real parameter 
has 
(A) 4 distinct real roots ifa >—-4, a # 0. 


(B) 2 distinct real roots if = <a<—4. 


(C) No real roots if a< =. 
(D) 3 distinct real roots for 2 values of a. 


25. The number of real roots of the equation [I = x| = kx, where k is a parameter is 


1 1 
(A) Lifk> > (Bs = 


1 
(C) 3, if0<k< > (D) 1, ifk <0 
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26. 


27. 


28. 


29. 


30. 


The complete set of values of real parameter ‘m’ for which the equation 

m sin’x + (m— 1)sinx + (m— 2) = 0 has 

(A) No real roots is (—%, 1) U ( + =) 
V3 

(B) 5 roots in [0, 27] is {2} 

V3 +2) 

3) 


(D) 2 roots in [0, 27] is |=. 1, oa 


(C) 4 roots in [0, 27] is (1, 2) U 2 


V3 


The set of values of real number ‘a’ for which the equation a’ + a’|a + x| + |a’x + 1| 


= | has not less than 4 different solutions which are integers can be 
1 
(A) (4 (B) (-3, -1) 


1 1 
(C) -~,-3] (D) +5 | 
The possible value(s) of ‘p’ for which the equations ax” — px + ab = 0 and x? — ax — 


bx + ab = 0 may have a common root, given that a, b are non zero real numbers is/ 


are : 
(A) b* +a (B) at+ab 
(C) A AB (D) b + ab 


If sin10° is a root of the equation 4ax? — 3ax + b = 0, where a, b are real parameters, 
a # 0, then the remaining two roots are 

(A) sin 130° (B) sin 40° 

(C) sin 250° (D) sin 200° 

Suppose a and b are two positive real numbers such that the roots of the cubic 
equation x? — ax + b = 0 are all real. If @ is a root of this cubic with minimum 


absolute value, then 


(Aya<2 (By a>2 
a a 


(C) os (p) a> 
2a 2a 
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31. 


32. 


D3. 


34. 


35. 


36. 


If the equations ax? + bx + c = 0 and cx” + bx + a= 0, a, b, c e R and ac #0 havea 

common non real root, then 

(A) a=-c (B) a=c 

(C) |b] > 2Ia| (D) |b| < 2/a| 

If the equation ax? + bx + c= 0, where a, b, c € R anda > 0 has two real roots a 

and B such that a <—2 and B > 2, then 

(A) c<0 (B) a—|b| +c <0 

(C) 4a + 2\b| +c<0 (D¥GGaey |b] +c<0 

Let the expression (ax — b)(dx ~c) takes all real values when x is real, a, b, c, d are 
(bx —a)(cx — d) 

all distinct real parameters. Then which of the following is/are possible 

(A) a? > b’ and c?< d? OB) a? > bzaid czy d? 

(C) a? <b’ agg aa. (D) a? <b’ and c? < d? 

The possible set of real values of ‘a’ for which, for all x not exceeding unity in 


absolute value, the inequality ao > 0 is valid 
a’ —ax- 


f . fae) 
(A) (1) (B) [-=. As 
( 1-5) 
© | ws (D) (2, «) 


Given that system of inequalities x? + 4x + 3 <q@ and x*—2x <3 —6a havea 
unique solution, then 

(A) Sum of all possible values of @ is equal to 0. 

(B) Number of all possible values of o is 2. 

(C) Sum of all possible values of a is equal to —1. 

(D) Number of all possible values of @ is 3. 

If ax? + bx +c = 0, a#0 be an equation with integral coefficients and D > 0 be its 
discriminant. Then the equation b*x* — Dx — 4ac = 0 must have 

(A) Two integral roots (B) Two irrational roots 


(C) Two rational roots (D) At least one integral root 
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37. 


38. 


39. 


40. 


41. 


If all the roots of the equation x*— 12x? + ax? + bx + 81 =0 where a, b € R are 
positive, then 

(A) b+ 2a=0 (B) b+a=—S4 

(C) a=54 (D) a=27 

If each pair of equations x? + ax + 2 = 0, x? + bx + 6 =0 and x? +cx +3 =0 hasa 
common root, then a + b + c can be equal to 

(A) -3 (B) 3 

(C) -12 (D2 

Let p and q be real numbers such that the parabola y = x* — 2px + q has no common 


point with the x-axis. Let there exist points A and B on the parabola such that AB is 
parallel to the x-axis and ZAOB = 90° (‘O’ is origin), then possible values of q is/ 


are 
[A)=1 (B) = 
17 
(C) . (D) us 
4 2 
Let the equation x" + px’+ qx + r= 0, where n= 6, r # 0 has roots ©, O,, Oj)... 0, 


n 
rk . 
and S, = > a; , where k is an natural number, then 
i=l 


(A) S, + pS,+qS, +nr=0 

(B) Roots of the equation can not all be real 

(ey 8 =-nr 

(ey S =r 

The three roots of equation x*— px? + qx* —rx + s=0, where p, q, r,s € R and 
s <0, are tanA, tanB and tanC where A, B, C are angles of a triangle. Then the 


fourth root of the equation can be equal to : 
» Mae mee * 
2 


ptr 
l1—qts l-qts 


(C) 


| 
SECTION-3 


@ COMPREHENSION BASED QUESTIONS 


Comprenension: (1 to 3 


a 

(A) 3 (B) 1 (C) 2 (D) 4 
oO i 

(A) -1 (B) 2 (C) 1 (D) 0 
c= 

(A) -1 (B) 0 (C) 1 (D) 2 


Consider a function f: RR, f(x) =x? + ax? + bx +c, where a, b, c are real such 
that max |f(x)| < 2 for all x © [-2, 2]. 


4. f(x) must b 


(A) odd function (B) even function 

(C) neither odd nor even function (D) nothing can be said 
5. Mile 

(A) | (B) 0 (C) -2 (D) -3 


6. f(1) is equal to 
(A) -2 (B) -1l (C) 1 (D) 2 
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Comprenension: (7 To 8) 


Let 1(x)i= x? ax? + bx Cc and e(x)'>x bx? + ox +t a, where a, bc are integers 
with c #0. Let f(1) = 0 and the roots of g(x) are squares of the roots of f(x). 


Then 

lee TE Te 
(A) =I (B) 1 
(Cy (D) 3 


8. ab+be+ca= 
(A) -l (B) 3 
(C) 1 (D) -3 


Comprenension: (9 to 11) 


Consider the equation x* — (k — 1)x* + (2 —k) = 0. The complete set of possible 


values of real k for which the equation has 


9. Four distinct real roots is 


(A) (—, 2) (B) (2V2-1, 2) 
(C)f{w2 -1, 2V2 -1) (D) (2, 0) 
10. 3 distinct real roots is 
(A) {2} (B) {V2 -1, 2} 
(Cc) (V5-1} (D) {2V2, ¥3-2} 
11. 2 distinct real roots is 
(A) (0, 2) (B) (~~, 2/2 -1) 


(C) (2, «) (D) {2V2-1}U@, ») 
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Comprenension: (12 to 13) 


Consider the inequality 9 — x? > |x — a], where a is a real number. Then the complete 


set of values of ‘a’ for which the given inequality has 


12. Atleast one negative solution is 


(A) (8, 8) (B) (9, 9) 
37 
(ONCE) (D) (-2. 9| 
13. Only positive solutions is 
4] 41 
(A) [-» *) (B) (=) 
37 
(C) [9.22] (D) (8, 9) 


Comprenension: (14 to 15) 


Consider a function, f(0) = tan?0 + (a + 1)tanO — (a — 3), 8 € R where a is a real 


parameter. The complete set of values of ‘a’ for which 


14. {(0)>0 V0 (0.5 | is 
(4am-3, 3] (B) (-3- V5.0) 
(C) [3+2V5.~) (D) (-3-2V5,3] 
15. f(0)<0V0e (0.5 | is 


(A) (0, ©) (B) (-, -3) 
(C) (3+245, ~) (D) Null set 
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CompREHENSION: (16 To 18) 


If rational number Fi ,q #0 and p, q are relatively prime integers is a root of 


polynomial function, then p is a divisor of constant term and q that of leading 
coefficient. Therefore the possible rational zeroes are formed by listing the factors 


of constant term over the factors of leading coefficient. 


16. The sum of all possible rational x-intercepts of the curve y = 6x* — 13x? — 35x? —x 

“aos 
1 11 13 

A) -= B) -1 C) -— D) -— 
(A) 5 (B) (C) F (D) F 

17. The number of possible rational roots of the equation x*+(2p,+1)x* + (2p,+1)x*+ 
(2p,t+1)x + (2p,+1)=0, p,, Pp, Py P, are integers is 
(A) 0 (B) 2 
(C) 4 (D) nothing can be said 

18. The number of possible integral roots of the equations ax” + bx + c = 0, where a, b, 


c are prime numbers greater than 2 is 
(A) 0 (B) 1 
(C) 2 (D) nothing can be said 


Comprenension: (19 To 21) 


Consider the equation x* + (a — 1)x? + x? + (a — 1)x + 1 = 0, where ‘a’ is a real 
parameter. Then 


19. The given equation has 2 positive and 2 negative roots if 


1 5 
(A) geo" (B) a= 2 (C) -~SOS— (D) None of these 
2 2 2; 2 
20. The given equation has 2 distinct negative roots : 
(A) <-> B) a> 2 (©) -5 <a<5 5 @)-2<a<t 


21. The given equation has no real roots if 


Uy o= Gios? iQ fe (D) oP ae 
a 2 2 2 2 5 
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CompreneNsion: (22 To 23) 


Given that the two quadratic equations E, : x*— ax + b=0 and E, : x°— px + q=0, 


where a, b, p, q are real parameters have a common root. 


22. Ifthe other roots of equations are reciprocal to each other, then (q — b)’ is equal to 


(A) (p—ay’ (B) b(p— a)’ 

(C) q(p— a)’ (D) bq(p — a)’ 
23. Ifthe equation E, has equal roots, then b + q is equal to 

(A) ap (B) > 

(C) 2ap (D) 4ap 


Comprenension: (24 to 26) 


One root of the equation x*— 5x? + ax? + bx +c =0 is 3 + J. Ifall the roots of the 


equation are real given that a, b, c are rational parameters, then 


24. The greatest value of ‘a’ is equal to 


7 5 9 
(A) a (B) ri (C) 2 Sy 7 
25. The least value of ‘b’ is equal to 
(a) > (B) 6 © > ) > 
2 2 2 


26. The greatest value of ‘c’ is equal to 


| 
g 
| 


3 ) 7 
(A) mn (B) | ai 
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CompreneNsion (27 To 29) : 


Letx,, x, X%, X, beithe roots of the equation x + ax + bx’ tex + d—Oolt x) + x, 
x, + x, and a, . c,d € R, then 


27. Ifa =2, then b—c is equal to 
(A) 0 (B) 1 (C) 2 (D) 4 


28. Ifb <0, then how many different real values of ‘a’, we may have? 


(A) 0 (B) 1 (C) 2 (D) 3 
29. Ifb +c=1 and a #-2, then for real values of ‘a’, the complete set of real values of 
“c’ is 
1 5 
(A) (—», 1] (B) [1, 29) (C) [-=4] (D) [x 5) 


CompReHENsiON (30 To 31) 


Let f(x) = x*+ . + bx? + ax + 1 be a polynomial where a, b are real numbers, 
then 


30. If f(x) =0 has two different pairs of equal roots, then the least value of a + b is 
(A) 0 (B) 1 (C) 2 (D) 4 


31. Ifall roots of f(x) = 0 are imaginary and b = -1, then the complete set of values of 


‘a’ is 


1 1 5 
(A) (14) (B) (-I, 1) (C) (3.5) (D) (-3, 3) 
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CompreneNsion (32 To 33): 


Let m be a real number, such that the roots x, and x, of the equation x* + (m— 4)x + 


m’ — 3m + 3 = 0 are real numbers, then 


32. The value of m for which x? +x? = 6 is equal to 


(A) -1-5 (B) J5+1 
(©) V5-1 (D) 1-V5 
2 x? 
33. The maximum value of ——~ +——- + 8 is equal to 
=a eae: 
11 
(A): (B) 1 
3 
(C) 9 (D) 9 


Comprenension (34 to 35): 


2 D 
Consider functions f(x) = ee and g(x) = eee for all real values 
x°+7x+14 x7 +5x +20 


of x, then 


34. The greatest value of f(x) is equal to 
(A) 3 (B) 4 
(C) 1 (De 


35. The greatest value of function (g(x))"” is equal to 
9 (B) 4 
(ONY (D) 16 


eee | 
SECTION-4 


@ MATCH THE COLUMN 


a 


(A) | Ifa, b, c are length of sides of a trian- (P) | of opposite signs 


gle, then the roots of the equation a?x? + 
(b? + a? -—c?) x +b? =0 are 


(B) | Ifa, b, c are unequal positive numbers | (Q) | both positive 
and b is A.M. ofa and c, then the roots 
of the equation ax” + 2bx + c= 0 are 


(C) | Ifa e R, then the roots of the equation | (R) | both negative 


x*- (a+ 1)x-—a’-4=Oare 


(D) | Ifa, b, c are unequal positive numbers | (S) | real and distinct 


and b is H.M. of a and c, then the roots 
of the equation ax” + 2bx + c = 0 are 


2. Let a, B, y be three numbers such thata + B+ y=2, a? + B?+y =6 
and a? + B? + y? = 11, then 


i 


a () 


| Quadratic Equations — 


(A) | The possible integral values of 1 for (P) a 
which (A — 2)x?+ 8x+(A+4)>0Vx 
€ R is/are 
The equation x? + 2(a? + 1)x + (a?— 14a | (Q) }3 
+ 48) = 0 possesses roots of opposite 
signs, then the value of ‘a’ can be 
If the equation ax? + 2bx + 4c = 16 has | (R)|4 
no real roots anda+c>b +4, then the 
integral value of ‘c’ can be equal to 

(D) | the possible values of x satisfying the | 
equation |x’ — x — 6] = x + 2 is/are 


le 


L. The possible value(s) of ‘a’ for which (P) |-3 
the largest value of sin’x — 2a sinx + a + 
3 is 7 is/are 
The possible value(s) of ‘a’ for which oq 
the largest value of x*— ax? + 2a—1 for 
x € [-l, 2] is 9 is/are 

(C) | The possible value(s) of ‘a’ for which (R) | 3 
the equation tan*x — 3tan’x + (a—1)=0 
has 4 roots in (0, 7) is/are 

(D) | The possible value(s) of ‘a’ for which (oy 5 
the smallest value of x*—ax?+ 2a—1 
for x € [-1, 2] is — 7 is/are 


ee (ee 
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SECTION-5 


@ SUBJECTIVE TYPE QUESTIONS 


1. The number of real values of x satisfying the equation , IH = 4 _y? =x 


2. Let ABCD be a rectangle and let E and F be points on CD and BC respectively 
such that area (AADE) = 16, area (ACEF) = 9 and area (AABF) = 25. Then the area 


(AAEF) is k, find <. 


3. The number of integral values of ‘a’ such that the equation x* — 3x + a = 0 has three 


integer roots is 


4. Let the equation x” — (2a + b)x + (2a’+ b’?-b+ =) = 0 where a, b € R has two real 
roots. Then the value of 6a + 2b is equal to 


5. Given that the quadratic equation ax” + bx + c = 0 has no real roots, but Mr. A got 
two roots 2 and 4 since he wrote down a wrong value of ‘a’. Mr. B also got two 
roots —1 and 4 because he wrote the sign of a term wrongly. Then the value of 


2b +3c is equal to 
a 


6. Given that m is areal number not less than —1, such that the equation x” + 2(m — 2) 


x + m’*— 3m+ 3 =0 has two distinct real roots X, and Ke Find the maximum value 


ef mx 7 | 
) ; 
2\t—x, i-x,/ 


7. Given that the quadratic equation x” — px + q = 0, where p, q € R has two real roots 
o and f. If the equation having roots a’, B* is also x* — px + q = 0, then find the 
number of possible pairs (p, q). 
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8. Let a, B are the roots of the equation x? + x — 3 = 0. Then the value of a3 — 4B? + 19 


10. 


11. 


12. 


13. 


14. 


155 


is equal to 


. Ifa, b are two real numbers satisfying the relations 19a? + 99a + 1 =0 and 


ab+4a+l1 


b? + 99b + 19 = 0 and ab # 1. Then the value of is equal to 


Given that a, b, c are the lengths of three sides of AABC, a>b>c,2b=a+candb 
is a positive integer. If a* + b? + c? = 84, find the value of b. 


The number of ordered pairs (p, q), p, q € N such that the equation x*— pqx +p +q 
= 0 has two integer roots. 


Let p be an integer such that both roots of the equation 5x? — Spx + (66p — 1) = 0 


are positive integers. Then the value of 2] is equal to ([.] denotes greatest integer 


function) 


Given that the integers a, b satisfy the equation 


1 1 

ab flit —— Then the value of a + b is equal to 
1 1 Lt lita b 1 1 3 
a b a b a- ib? 


1 
Find the number of integral values of parameter ‘a’ so that the inequality 8 (2a — a’) 
< x*-3x + 2 < 3—a’ holds for any real x in the interval [0, 2]. 


Given that a, b are integers and the two real roots a, 6 of the equation 3x” + 3(a + 
b)x + 4ab = 0 satisfy the relation a(a + 1) +86 (B+ 1)=(a+ 1) (B + 1). Then the 
number of ordered pairs (a, b) is equal to 


28 | Advance Problems in Algebra for JEE 


a 
16. Let a, b, c are real numbers and satisfy a = 8 — b and c?= ab — 16, then b is equal 


to 


17. The number of triplets (a, b, c), where a, b, c are rational numbers such that the 


equation x? + ax? + bx + c= 0 has roots a, b, c. 


18. Ifo is a real root of equation x° — x? + x —2 = 0, then [a‘] is equal to ([.] denotes 


greatest integer function) 


19. The number of ordered pairs of integers (x, y) satisfying x + y = x’- xy + y’ is 


20. How many integer pairs (x, y) satisfy x’ + 4y* — 2xy —-2x-4y-8=0? 


21. Given that a, B, y are all real roots of the equation x* — 2007x + 2002 = 0, then the 


B-1 1 y-1 
value of “+ B41. v4 yay 18 equal to 


22. The number of integral values of ‘a’ for which the equation 


x3(x + 1) = (x +a) (2x + a) has four distinct real solutions is 


23. Given that real numbers a, b satisfy a* — 6a? + 15a—21 = 0 and b*— 6b? + 15b—7= 
0 respectively, then find the value of a + b. 


24. Natural numbers k, /, p and q are such that if a and b are roots of x? —kx + ¢= 


1 1 
0 then a+ b and b + qe the roots of x* — px + q =0. What is the sum of all 


possible values of q ? 
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2D. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


Given that a+b +c=3,a?+b?+c?=5 and a?+ b?+ c?=7, then the value of a* + b* 


+ ct is equal to 


The equation x* — (r + 1)x* + r=0 has 4 distinct real solutions which form an 


arithmetic progression. The number of such real values of r is 


The smallest value that x* — 7x + 6 takes in the set {x € R|x’- x — 30 > 0} is 


Given that x? + y” = 8x + 6y + 11, where x and y are integers . What is the smallest 


possible value of |4x—2y|. 


The number of different integer triplets (x, y, z) satisfying the equations x + y*— z= 
124 and x*+y-—z=100is 


The polynomial equation x*— 2x” + ax + b = 0 has four distinct real roots. The 


maximum possible integral value of its root is 


Find the least possible integral value of /g4 +8b+c¢ for which both the roots of 


equation ax’— bx + c = 0 are distinct and lie in interval (0, 1), is, (a, b, c € N). 


For a natural number b, let N(b) denotes the number of natural numbers a for which 


the equation x* + ax + b=0 has integer roots. Let x is the sum of digits of the 


nt 


1 
smallest value of b for which N(b) = 20. Then is equal to 
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33. 


34. 


55. 


36. 


a. 


38. 


39. 


40. 


Let a, B be the roots of equation x — 2px + p?— 2p— 1 = 0. If p,, p, be two distinct 


2 1f1 1) 
real values of “p’ for which 1 (@=B) =2 | is an integer. Find 16 ae Ta) 
2| (a+B)? +2 10\p; PP; 


The number of real number pairs (x, y) which will satisfy the equation 


x?—xy+y?=4(x+y—4) is 


The equation x*— 8x* + 24x’ — 32x — 14 = 0 has two real roots x,, x, and two 


imaginary roots x,, x,, then the value of x,x, + x,x, is equal to 


If a and B, a # are the roots of the equation x? — p(x + 1) —c = 0, then find the 


a? +20+1 §°+2B+1 


value of 5 5 . 
a°+2a+c B°+2B+c 


2442 


> 1, holds true for 


The least integral value of ‘a’ for which the inequality a4+~ fe 


all real values of x in the interval (—1, 1) is 


The number of integral values of ‘a’ for which the inequality log (x* — 4x + a) > 0 


holds for all real values of x in the interval (0, 1). 


The smallest positive value of ‘a’ for which every solution of inequality 


log, x” = log, (x +2) is a solution of inequality 49x? — 4a* < 0 is 
2 2 


Let S be the sum of all distinct real values of ‘m’ for which the equation 
mx? — 9x?+ 12x —5 = 0 has two equal real roots. Then [S] = ([.] denotes greatest 


integer function). 
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41. 


42. 


43. 


44, 


45. 


46. 


47. 


48. 


The number of integral values of ‘a’ for which any real value of x that satisfies the 


inequality ax?+ (1 —a’)x —a > 0 does not exceed two in absolute value. 


Let P(x) be a polynomial with real coefficients and leading coefficient unity satisfy 
the identity (x — 8) P(2x) = 8(x — 1) P(x). Then [,/P(10)] is equal to ([.] denotes 


greatest integer function). 


Let P(x) = 0 be a fifth degree polynomial equation with integer coefficients that 
has a integral root ‘a’. If P(2) = 13 and P(10) = 5 then F is equal to ([.] denotes 


greatest integer function). 


The number of integral values of ‘a’ for which the equation cos2x + asinx = 2a — 7 


possesses solution is 


The number of ordered pairs (x, y), x, y € R satisfying the equation 


Abe 8x21 10847 = 7?Y1 and the inequality |y — 3| — 3|y| —2(y + 1)?= 1 is 


The number of integral values of n for which the equation nx?+ (n + 1)x + (n+ 2)= 


0 has rational roots only is equal to 


If p,, p, are the roots of the quadratic equation ax” + bx + c = 0 and q,, q, are the 
roots of the quadratic equation cx* + bx + a= 0 such that p,, q,, p,, q, is an A.P. of 


distinct terms, then a + c is equal to (a, b, c € R). 


The number of integral values of ‘a’ for which the equation(x? + x + 2)? — (a— 3) (x? 
+x +2) (x*?+x+1)+(a—4) (xX? +x+ 1) =0 has atleast one real root is 
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49. 


50. 


51. 


523 


53: 


54. 


35 


x? +a 
x+] 


The smallest integral value of |a| for which the range of function f(x) = isR 


is 


The number of distinct values of ‘c’ for which the equation 


x4 — (c?-7ct+11) x? + (18-21c + 8c*-c*)= 0 doesn’t have 4 distinct roots is 


For each real number m, the parabolas y = (m’ + 4)x” + (m — 2)’x — 4m + 2 passes 


through the same point (a, b), then a? + b’ is equal to 


Suppose 1, 2, 3 are the roots of equation x* + ax’ + bx =c, then the value of c is 


equal to 


Let a and b be real numbers such that a # 0. Then the maximum number of possible 


real roots of the equation ax* + bx? + x? +x + 1 = 0 is equal to 


Let x, y, z are all real numbers such that x + y + z=0 and xy + yz + zx = —3, then 


the value of |x?y + y3z + z3x]| is equal to 
yry q 


Find the number of positive integers “n’ such that 3" + 3n? + 7 is a perfect square. 
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Answer Key 


SINGLE cHoIce Questions 


1. D 2.A 3. B 4. C 5. D 6. B 
7. D 8. D 9. A 10. B Hc 12. B 
13. D 14. A Gy C 16. C 17. B 18. B 
19. D 20. D 21. C 22. B 23. C 24. C 
MIN 26. C 21e 28. B 29. D 30. B 
31. B 32. A sa, 34. B 35. A 36. D 
37. C 38. B 39. A 40. B 41. C 
Of] on Mone Tuan Owe Gonnecr Questig@” 
1. B,D 2. AC 3. A.B.C,D 4. ABD 5.B,C,D 6. AB,CD 
TAB,C 8. C.D 9. A.B 10. AB,C 11. A,B,D 12. B,D 
13NBD OPAC 15. AB,C 16. BBY” 17D Aly B,C.D 
19. A.B,.C,D 20.B,C 21. A,D 22. A 23. C DMPA. A.BD 
25. A,B,C,D 26. A,B,C,D 27. C,D 28. BC 29AC 30. BC 
31.B,D  32.AB,C 33. BD 34. C.D 35.BC 36.CD 
37. ABC 38.C,.D 39. B.C 40. A,B,C 41. A,B,D 
COMPREyIEION BaSEOR SIONS eer Mp 
1. f 2.D 3. A 4. A 5. D 6. A 
7 8. A 9. B 10. A 11. D 12. D 
13. C 14. D 15. D 16. C 17. A 18. A 
19. D 20. B 21. C 22. D 23. B 24. B 
25. D 26. C 27. B 28. B 29.4 30. B 
3 32. C 33. D 34. D 35. A 
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Matcu Te Cotumn 


1. A-~T;B-R,S;C-PRS;D-T 

2. A-Q;B-R; C-P;D-T 

3. A-S,T;B—-T; C-S,T;D-P,R 
4. A-P,Q;B-R,S;C-R; D-P,T 


SuBJECTIVE TYPE QUESTIONS 


| 2. 6 3.2 4. 5 360 6. 5 
TO 8. 0 95 10. 5 11. 5 12. 7 
3. 3 14. 1 15. 4 16. 1 [We 3} 18. 3 
m9. 6 20. 6 ZA. 2 22. 23. 4 24. 4 
m 9 26. 2 27. 0 28. 2 29.8 30. 1 
3% 9 3248 BJ. 2 34. 1 3a. 8 36. 1 
37. 38. 0 39. 3 40. 4 41. 2 42. 9 
43. 7 44. 5 45. 2 46. 3 47. 0 48. 1 
49. 2 50. 4 als 2 52. Ba 53 54. 9 


an 
“ 
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Previous Year Questions 


Hoes 
ST» 
7 


‘i  ) 


SECTION-1 


1. 


If a + B but a? = 5a —3 and B* = 58 —3 then the equation having a/f and B/a as its 


roots is [AIEEE 2002] 
(A) 3x?- 19x +3 =0 (B) 3x*+19x-3=0 
(C) 3x*-19x-3 =0 (D) x*-5x+3=0 

. Difference between the corresponding roots of x? + ax + b=0 and x? + bx +a=0 
is same and a +b, then [AIEEE 2002] 
(A) a+b+4=0 (B) at+b—-4=0 
(C) a-~b-4=0 (D) a-~b+4=0 

. If p and q are the roots of the equation x? + px + q = 0, then [AIEEE 2002] 
(A) p=l,q=-2 (B) p=0,q=1 
(C) p=-2,q=0 (D) p=-2,q=1 
If a, b, c are distinct +ve real numbers and a? + b* + c? = 1 then ab + be + ca is 

[AIEEE 2002] 

(A) less than 1 (B) equal to | 
(C) greater than 1 (D) any real no. 


The value of ‘a’ for which one root of the quadratic equation 
(a? — 5a + 3)x? + (3a— 1)x + 2 =0 is twice as large as the other is 


[AIEEE 2003] 
1 2 
(A) 3 (B) 3 
2 i 
(C) “3 (D) 3 
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6. 


10. 


11. 


The real positive number x when added to its inverse gives the minimum value 


of the sum at x equal to [AIEEE 2003] 
(A) —2 (B) 2 
(C) 1 (D) -1 
. If (1 —p) is a root of quadratic equation x* + px + (1 — p) = 0 then its root are 
[AIEEE 2004] 
(A) -1,2 (B) -1, 1 
(C) 0,-1 (D) 0, 1 
. If one root of the equation x* + px + 12 = 0 is 4, while the equation x? + px + q=0 
has equal roots, then the value of ‘q’ is [AIEEE 2004] 
(A) 4 (B) 12 
(C) 3 0) = 


. Inatriangle PQR, “R= = If tan (=) and tan (2) are the roots of 


ax? + bx +c =0,a #0 then 


[AIEEE 2005] 
(Aja = b “ae (B) c=at+b 
(Gib=c (D) b=a+g 
If both the roots of the quadratic equation x? — 2kx + k* + k —-5 =0 are less than 5, 
then k lies in the interval [AIEEE 2005] 
(A) (5, 6] (B) (6, «) 
(C) (-~, 4) (D) [4, 5] 
If the roots of the quadratic equation x? + px + q = 0 are tan30° and tan15°, 
respectively, then the value of 2 + q —p is [AIEEE 2006] 
(A) 2 (B) 3 


(C) 0 (D) 1 


37 
| Quadratic Equations 37 


12. All the values of m for which both roots of the equation x* — 2mx + m?— 1 = 0 are 


13. 


14. 


15. 


16. 


17. 


greater than —2 but less than 4, lie in the interval [AIEEE 2006] 
(A) -2<m<0 (B) m>3 
(C) -l1<m<3 (D) 1<m<4 
2 
If x is real, the maximum value of Lae Lae is [AIEEE 2006] 
3x° +9x +7 
1 
(A) — (B) 41 
4 
1 
(©) 1 (yp) 2 
7 
If the difference between the roots of the equation x* + ax + 1 = 0 is less than //5, 
then the set of possible values of a is [AIEEE 2007] 
(A) (3, ©) (B) (~~, -3) 
(C) (-3, 3) (D) (3, ~) 


The quadratic equations x* — 6x + a= 0 and x? —cx + 6 = 0 have one root in 


common. The other roots of the first and second equations are integers in the ratio 


4 : 3. Then the common root is [AIEEE 2009] 
(A) 1 (B) 4 

(C) 3 (D) 2 

If the roots of the equation bx” + cx + a= 0 be imaginary, then for all real values of 
x, the expression 3b?x? + 6bcx + 2c? is [AIEEE 2009] 
(A) less than 4ab (B) greater than —4ab 

(C) less than 4ab (D) greater than 4ab 

The equation es™ — es'* — 4 = 0 has [AIEEE 2012] 
(A) infinite number of real roots (B) no real roots 


(C) exactly one real root (D) exactly four real roots 
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18. 


19. 


20. 


21. 


22. 


23; 


If the equations x* + 2x + 3 = 0 and ax? + bx + c = 0, a, b, c e R, have a common 


root, then a:b: cis: [IIT Mains 2013] 
(A) 3:1:2 Oe) 1:2:3 

(op 3e2e1 t(D) 1s 2 

The real number k for which the equation, 2x? + 3x + k = 0 has two distinct real 
roots in [0, 1] [IIT Mains 2013] 
(A) does not exist (B) lies between | and 2 

(C) lies between 2 and 3 (D) lies between — 1 and 0 


Let a and be the roots of equation x*— 6x — 2 = 0. Ifa, =a"—8", for n > 1, then the 


value of Ay = 285 is equal to : [IIT Mains 2015] 
2a, 
(A) —3 (B) 6 
(C) -6 (D) 3 
The sum of all real values of x satisfying the equation 
(x? —5x+5)* 4% = Lis: [IIT Mains 2016] 
(A) 3 (Bie 
(C) 6 (D) 5 
If, for a positive integer, n the quadratic equation, 
ee + 1) + (x TN + 2) +... + (x+n—-1) (k+n)=10n 
has two consecutive integral solutions, then n is equal to : [IIT Mains 2017] 
(A) 10 (B)evl 
(C) 12 (D) 9 
If a, B « C are the distinct roots, of the equation x* — x + 1 = 0, then a!°!+ p'°’is 
equal to : [IIT Mains 2018] 
(A) 2 (B) -1 


(C) 0 (D) 1 
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SECTION-2 


1. Find the values of a & B, O<a, B < 7/2, satisfying the following equation, 
cosa cosB cos(a + B)=—1/8. [REE ‘99, 6] 


2. Ifthe roots of the equation x*— 2ax + a®+a—3=0 are real & less than 3 then 
[JEE ‘99, 2 +2] 
(A) a<2 (B) 2<a<3 
(C) 3<a<4 (D) a>4 


3. If a, B are the roots of the equation, (x — a)(x — b) + c =0, find the roots of the 
equation, (x — a) (x — B) =c. [REE 2000 (Mains), 3] 


4.(a) For the equation, 3x? + px+3=0, p>0 ifone of the roots is square of the other, 


then p is equal to: 


(A) 1/3 (B) 1 
(© 3 (D) 2/3 
(b) If a & B (a <f), are the roots of the equation, x + bx +c = 0, where c<0 <b, 
then 
(A) 0<a<B (B) a<0<B6< lal 
(C) a<p<0 (D) a<0< lal <p 


(c) If b >a, then the equation, (x — a) (x — b) — 1 =0, has: 
[JEE 2000 Screening, 1 + 1+ 1 out of 35] 
(A) both roots in [a, b] (B) both roots in (— %, a) 
(C) both roots in [b, 2) (D) one root in (— ©, a) & other in (b, + «) 
(d) Ifa, B are the roots of ax? + bx +c=0, (a#0) and a +6, B +6, are the roots of, 
Ax’ + Bx + C = 0, (A # 0) for some constant 6, then prove that, 


[JEE 2000, Mains, 4 out of 100] 
b?-4ac B*-4AC 


a? A? 
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5. Leta, b, c be real numbers with a # 0 and let a, B be the roots of the equation 


10. 


ax’ + bx + c = 0. Express the roots of a*x” + abcx + c? = 0 in terms of a, B. 


[JEE 2001, Mains, 5 out of 100] 


. The set of all real numbers x for which x? — |x + 2| + x > 0, is 


[JEE 2002 (screening), 3] 
(A) (9, -2) U (2, ©) (B) (0, -V2) U (v2, 00) 
(C) (2, -1) UC, ~) (D) (V2, «) 


. If x?+(a—b)x+(1—a-—b)=0 where a, b © R then find the values of ‘a’ for 


which equation has unequal real roots for all values of ‘b’. 
[JEE 2003, Mains-4 out of 60] 


(a) If one root of the equation x’ + px + q = 0 is the square of the other, then 


(A) p> +q—q(3p+ 1) =0 (B) p> +q’+q(1 + 3p) =0 
(C) p'+q’+q3p-1)=0 (D) gar q+ q(p) 0 
(b) If x? + 2ax + 10 —3a> 0 for all x € R, then [JEE 2004 (Screening)] 
(AN 5 <a<2 a> 
(C) a>5 (D) 2<a<5 


2 
Find the range of values of ¢ for which 2 sin t = eS = *] 


3x? -2x-1 

[JEE 2005(Mains), 2] 

(a) Let a, b, c be the sides of a triangle. No two of them are equal and A ¢€ R. If the 
roots of the equation x? + 2(a + b + c)x + 3A(ab + be + ca) = 0 are real, then 

[JEE 2006, 3] 


3 
(Owe 3) (D) de (43) 
74 3°3 


(A) hee (B) a>? 
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(b) Ifroots of the equation x? —10cx —11ld=0 are a, b and those of 


x’ — 10ax — 11b = 0 are, d, then find the value of a+b+c+d. 


(a, b, c and d are distinct numbers) [JEE 2006, 6] 


11. (a) Let a, B be the roots of the equation x*— px + r= 0 and a/2, 2B be the roots of 


the equation x* — qx +r =0. Then the value of ‘r’ is 


2 2 
(A) 9 ®-M(24 -P) Chop pee—a 
2 Z 
(C) a (q— 2p)(2q — p) (D) A (2p-q)(2q — p) 
Match the column : 
(b) Let f(x) = x? -6x+5 
x? —5x+6 
Match the expressions / statements in Column I with expressions / statements in 


Column II. 


Column-I Column-II 


[JEE2007,3+6] 
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12. 


13. 


14.. 


1s. 


The smallest value of k, for which both the roots of the equation 
x? — 8kx + 16(k? —k + 1) =0 are real, distinct and have values at least 4, is 
[JEE 2009] 


Let p and q be real numbers such that p # 0, p° q and p’+— Ifo and f are nonzero 


complex numbers satisfying a + B =— p and a? + p*=q, then a quadratic equation 


having A and p as its roots is [JEE 2010] 
(A) (Pigg) x” — (p* ae Sec 

(B) (p’+q) x’—(p’—2q) x + (p’ + qh 

(C) (p’—q) x’ — (Sp* —2q) x + (p?-q) =0 

(D) (p’ — q) x’ — Sp’ + 2q) x + (p* — q) = 0 


A value of b for which the equations 


x?+ bx-1=0 
+x +b =; 
have one root in common is [JEE 2011] 
(A) -V2 (B) -iv3 
(C) ivS (D) V2 


Let S be the set of all non-zero real numbers o such that the quadratic equation 
ax’ —x + a = 0 has two distinct real roots x, and x, satisfying the inequality 


|x, — x,| < 1. Which of the following intervals is(are) a subset(s) of S? 


[IIT Advance - 2015] 
A a i B (5 0 
(A) |-3-35 (B) |-> 


1 1 1 
0, = aoe 
© ( aq © | =. | 
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16. 


Let =a <@< =. Suppose o., and p, are the roots of the equation x’ — 2x secé + 1 


= 0 and a, and £, are the roots of the equation x’ + 2x tand—1=0. Ifa,> 8, anda, 


> B,, then a, + B, equals [IIT Advance 2016] 
(A) 2(secéd — tané) (B) 2secé 
(C) —2tane (D) 0 

Comprenension : (17 to 18 [IT Apvance 2017 


17. 


18. 


19. 


Let p, q be integers and let a, B be the roots of the equation, x? — x — 1 = 0, where 


asp, rorm—O, 22k. pict de Porc gp. 


Fact : If a and b are rational numbers and a+bV5 =0, thena=0=b. 


Ifa, = 28, themigaeee— 


(A) 14 (B) 7 
(12 (D) 21 

i> = 

(A) 2a,, +a,, (B) a, — a4, 
(©) a, +a (D) a,, + 2a,, 


Let a, b, c be three non-zero real numbers such that the equation V3 a cos x +2b 


: T™ 1 2 . T 
sinx=c, XE |-24], has two distinct real roots a and £8 with a + B= a Then, 


the value of p is ; [IIT Advance 2018] 
a 
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ee en i 

1A 2A 3, A 4, A 5. B 6. C 

y Po © 8. D 9. B 10. C 11. B 12. C 

13. B 14. C 15. D 16. B 17. B 18. B 

19. A 20. D 21. A 22. B 23. D 
ie a = | 6 

1. a=p=7/3, aA 3. (ab) 4. (a) C, (6) B, (c)D 

5. y=o’fpand6=af’? ory=af? ands=a’pB 6 B 7. gee | 

8. (a) D; (b)A 9. |-2.-2|u]2.2| 10. (a) A, (b) 1210 

2 10 10 2 


12. k=2 13. B 14. B 15. A,D 16. C 17. C 
18. C 19. 0.5 
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SEQUENCE AND 


2 CHAPTER | PROGRESSION 


SECTION-1 


@ SINGLE CHOICE QUESTIONS 


1. The first and last two terms of an A.P. are a, b, c respectively in order. Then the sum 
of all the terms is : 
(A) (2c —a—b)(a +c) (B) (2c—a—b)(ate) 
2(c—b) (c—b) 
(C) (4c — 2a —2b)(a +c) (D) (2c+a+b)(c—a) 
(c—b) (c—b) 
2. If a* = bY = c’ and x, y, z are in G.P., where a, b, c, x, y, z are positive real numbers 
not equal to unity, then : 
(A) log.b=log.b (B) log,a = log.b 


(C) log, ,b = log,,a log,,c (D) log,a + log. b= 0 


3. The sum of three numbers in H.P. is 11 and the sum of their reciprocals is 1, then 
their product is equal to 


(A) 30 (B) 48° 
(C) 24 (D) 36 
4. If p™, q® and r™ terms of an H.P. be respectively x, y, z, then (p — q) xy + (q—r) yz+ 
(r—p) xz= 
(A) xyz + pqr (B) pqr 
(C) xyz (D) 0 
5. IfA,, A, be A.M.’s, G,, G, be G.M.’s and H,, H, be H.M.’s between two numbers, 
then 
G,G A, +A 
(A) ee | 2 (B) GG, - Hy +H, 
H,A, H,+H, FL a 
© GG, = Ileal, (D) G,G, = A, +A, 
AA A, +A A,A, H,+H, 
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10. 


Ifa b,eare in HP, then [+2 ae ; 8 eaatt 
c 


alle a 

a Bo 2 
4 2 3 1 

Cc) —-— D) 422 — 
© o-= 0) =-— 


. IfA, G, H be respectively the A.M., G.M. and H.M. between two positive numbers 


and if xA = yG = ZH where x, y, z are non-zero positive quantities, then x, y, z are 


in 
(A) A.P. (B) G.P. 
(Cc) EP. (D) Nothing can be said 


. Ifthe (m+ 1)", (n+ 1)" and (r + 1)" terms of an A.P. are in G.P. and m, n, r are in 


H.P., then the ratio of the common difference to the first term in the A.P. is equal 


to 
1 
(A) 2 (B) — 
n n 
1 2 
oO} (D) ~= 


. If 2, m, n are three numbers in G.P., then the ratio of first term to the common 


difference of an A.P. whose ¢", mand n™ terms are in H.P. is equal to 


m+l1 

Cy — (B) m 

2 

1 

+ — 
(C) m Die. 
If between any two quantities there be inserted two arithmetic means A,, A, ; two 
geometric means G,, G, ; and two harmonic means H,, H,, then G,G,: A, + A, is 
equal to 

1 1] 

(ZA) REA El rs (B) H, = 


CO) dese lal. (D) H,H, 


Sequence and Progression 


11. Let S. be sum of the first ‘n’ terms of an A.P. {a,}. IfS,=S,, then the ratio a, : a, is 


12. 


rs. 


14. 


15. 


equal to 
(A) 9:5 
(C) 3:5 


If in the arithmetic progression {a}, a, > 0, 3a, =5a 


listed partial sums the largest one is 


(A) 8, 
(C) 8, 


1B) 5:9 
(D}SiA 


13 then among the following 


(B) S,, 
(D)S,, 


Let o, B be the roots of the equation ax? + 2bx + c = 0 and y, 5 be the roots of the 


equation px’? + 2qx +r=0. If a, B, y, 6 are in G.P., then 


ac pr 
(A) S=5 
b* Ge 
(oe 
q b 


99 
Dy Gs +r+1) is equal to 


T=] 


(A) 102! — 100! 
(C) 99(100!) — 1 


ab 
(B) [= 
c r 
pq ab 
Oe = 
c r 


(B) 100(100!) — 1 
(D) 100(99!) — 1 


If a, b, c form an A.P. with comon difference d (# 0) and x, y, z form a G.P. with 


common ratio r (# 1), then the area of triangle with vertices (a, x), (b, y) and (c, z) 


is independent of 
(A) a 
(C) x 


(B) d 
(D)r 
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16. AGP. consist of an even number of terms. If the sum of all the terms is 5 times the 
sum of the terms occupying the odd places. Then the common ratio will be equal to 
(A) 3 (B) 4 
(C) 5 (D) 6 

17. A convex n-sided polygon has a circumcircle and an inscribed circle, its area is B 


and the area of its circumcircle and inscribed circle are A and C respectively, then 


A m+C 
oa B= — (B) B> 

A+C : : 
(C) B< (D) Nothing can be said 


A 


n 


18. The sum y 2 is equal to 


k=l a 
2 4 2 Z 
2n° —2n+1 n —-n 
A) ——_& B) ———_— 
(A) 2n?+2n+4+1 (B) 2n fee ed 
) 2 
(C) __ (D) , Ze 
on? +3041 Qn? +2n+4+1 


[" ae | hss [enn fa 
19. The value of : : 4 is equal to 


1 1 


(“an +2n+1 8) 5 ae 
() gan? +n+0) O) ar an 1 
20. The sum . is equal to 


l 
= (k+1Wk +kVEPL 
vn+l-—2 (B) n+l-l 
vn+l1 n+l 


Vnt+1+1 n+l 
vn+l 


(A) 


(C) 
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21. The sum SY kik? +k-+1) is equal to 


k=1 
(A) 9+1)(n+1)!-1 (B) nn! — 1 
(C) (n+ 1)!-1 (D) n(fn+1)!-1 
B26, Let a5 855 A juscanas , a, be an arithmetic progression with common difference ‘d’. 
n—l 
Then is equal to 
py By) 
A n 7 (n+1) 
4) a,(a, +nd) ) a,(a, +nd) 
(n-1) n 
CS De .__ ‘aa 
©) F@, +a—bd) OF. ve 


23. LetS ,S,.,S,, are respectively the sums of first n, 2n, 3n terms of an arithmetic 


2n? 


progression, then S, = 


3 
(A) 2(8,,.- S,) (B) 5 Bon S,) 
(C) ia S,) (D) AS, — S,) 
2 3 4 
24, The sum wala | sea(3 pals] “Seal 3] +.... upto 10 terms is equal 
to 
l 1 ] 
A) 1- B) —-__ <a 
Oe 12x3"° ®) 2 fe’ 
] 1 1 l 
C) - D) —————~ 
(©) 3 12x3"° wy 2 11x3" 
255 y Yd G+) is equal to 
0<i<j<10 
(A) 545 (B) 548 


(C) 550 (D) 552 


26. 


yar 


28. 


29. 


30. 
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Let there be a G.P. whose first term is ‘a’ and common ratio is ‘r’. If A and H are 


the arithmetic mean and the harmonic mean respectively for the first ‘n’ terms of 
the G.P. Then AH is equal to 
(A) ar! (B) ar! 

n-l 


(C) ar (D) ar? 


Let 0<x<y< 2019, then the number of ordered pair of integers (x, y) such that 
A.M. of x and y exceeds their G.M. by 2 is 


(A) 42 (B) 43 
(C) 44 (D) 45 
Th 1 28 1 39 1 52 1 to infinite ; 
m ———+———+—— — + ——_ — + ....... o infinite terms is 
CSUN 1-2-3 4g 2-3-4516 MBB 6 32 ‘a 
equal to 
A ‘ B) 1 
(A) 5 (B) 
(C) 2 (D) 4 
The sum of infinite series 
1? £ ce b> i 42 o ee co is equal to 
ese > XS F 
5 25 
a B) = 
(A) 7 (B) 7 
25 25 
C) — D) <4 
© 108 i} 54 


Let x, y are real numbers such that x, x + 2y, 2x + y form an A.P. while the numbers 
(y+ 1)*, xy + 5, (x + 1) form a GP, then |x — y| is equal to 

(A) 0 
(C) 2 


(B) 1 
(D) 4 


Sequence and Progression | 5a 


sin 9 
31. The sum of all values of 0 in interval [0, 470] for which ——.,, cos, tan@ taken in 


6 
that order constitute a geometric progression is 
231 
(A) a. (B) 241 
(C) Ton (D) 81 
9 n n-l n-2 y — ; it 
-793°234 345 000 upto n terms is equal to 
1 n+1 1 
Coe HE (B) — + 
2(n+2) 4 2 2(n+2) 4 2 
1 n+l 1 it n+l 1 
(C) a (D) — + p 
n+2 4 2 2s ee es 2 
1 y, 4 8 yy 
33. + —+ = — ae upto ‘n’ terms is equal to 
1+x 1+x° #)+x3@lESS 
1 gel ] pi 
(A) = gn (B) a 22 
l1-x |-x 1-x 1-x 
1 Oa ] py)" 
COs. -— D) ——_-— 
(Nay, =a oO) wr ya 


34. Ifx, y, z are positive and x + y + z= 1, then the minimum value of 


a) 


(A) 12 (B) 4 
(C) 8 (D) 9 
5 2 ae +...+ a is equal 
It+a, (1+a,)d+a,) (+a,)t+a,)d+a,) (i+a,)(+a,)..di+a,) 
to 
1 1 l 
(A) — -——_______ (B) 1 
L+a, Cierra. ) (Ea GL aap lt a, ) 
a 1 1 
——E———- ~—~ CCSCtF (D) 5 


(+a, +a,)...(1 +a, 5) 2 2(1+a,)1+a,)...(1+a,) 
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36. 


37. 


38. 


39. 


40. 


3 5 7 
+a tas it a..t 
Po 2232 3242 upto n terms is equal to 
(A) 1 (B) 1 
(n+l) Ho 
n 

cy 1s D) —— 
~ n(n +1) (D) (n+1) 
The sum 1 + (1 + 2)x @fl + 2+ 3)x? + (1 + Zee) x? +... +... +(1+2+ 3 
lewis equal to 
(A) 1-xt nx" n(n +1)x" (B) (=x ) nx wre 

(d-xy (l-xy 2(0-x) oC ete. 
(C) 1=x* fn nx” 4, an +1)x" (D) 1—x" a nx” n(n +1)x" 

(l-xyY (2x) .g) (-xiiy (gy 20 
The sum 2-3 + 3-6 + 4-11 + 5-18 +.... + upto n terms is equal to 

n n 
(A) em 70° + 2In + 36) (B) y oe 10n? + 22n — 36) 
(C) es + One 2 ni 38) (D) x (3n3 + 8n? + 20n + 37) 

. n 2 . 
For x> 1, eT (+= Js equal to 
me “k=0 xX” +X" 

y x’ -] . x’ +] 
Cera 2 aa 
C x—l * X4iall 
cS) xe (D) x1 


Let G,, G, are two geometric means and A is the arithmetic mean between two 
ositive numbers, then —++— = 
; cr 


2) ! 


(A) A (B) 2A 
(C) 3A (D) 4A 


| ese 
SECTION-2 


@ ONE OR MORE THAN ONE CORRECT QUESTIONS 


sin 3x(cos 6x + cos 4x) 


1. For all permissible values of x, consider y = and range of 


sin X(Cos8x + cos 2x) 
y 1s (—c9, a) U (b, o°). If 2b is the first term of G-.P. and ‘a’ is its common ratio, then 


(s_ denotes the sum of infinite terms of G.P.) 


10 
(A) b-a=— (B) 3a+b=4 
3 e7 
(@jgs, = 9 (D) 7) 3t 
2. Itis given that the sequence {a } satisfies a, =0, a,,,=a, +1+2Jl+a, forne N. 
Then 
(A) 855 = 9999 (B) a,,,, = 4004000 
(C) a,,,, = 4002000 (D) a,, = 360 


a ey 


3. Let {a,} consists of positive numbers and for any positive integer n, y 28. 


n 


n 


where Ss, = yia,. Then 

i=l 
(A¥aa,, 782 (B) a,,=48 
(C) die 50 (D) a,,=54 


4. Ifx, y, z are three distinct positive real numbers and are in H.P., then 


Saar 2y See . 
, is greater than 
ey 2z5 
(A) 9 (B) 10 
ce) 12 (D) 15 
aoe l 
5. The sequence {a,},n € N satisfies a, = 1 and 5%" =1+ 7 Then 
n+— 
3 
(A)\[a,,,] = 3 (B) [a.,J=3 
(C) [a,.,]=4 (D) [a,..] =4 


(where [-] denotes greatest integer function) 
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eal ob el 2] 


. Ifa, b, c are three positive real numbers, then a - can never be 


b+c cta atb 
equal to 


(A) 1 (B) 2 


8 
Os (D) 3 


. The sum of squares of 3 distinct real numbers which are in G.P. is s*. If there sum is 


as, then 0 lie in interval is 


] l 
(A) (0-5) (B) i] 


(C) (I, 3) (D) (3, 9) 


. Let ‘p’ be the first of ‘n’ arithmetic means between two positive numbers and “q’ 


be first of ‘n’ harmonic means between same two numbers. Then 4 can lie in 


interval(s) ? 


(A) >, 1 (B) Pte | 
n-l 
n—-1) (n+1) n+l x 
©) Va ieee | (D) (2) ; 


9. A sequence of real numbers a,, a,, a,....., a, , , iS such that a, = 0, |a,| = |a, + 1], |a,| 
ac ‘eee la, l=la, +1]. Then oj Ty eee +4, can not be equal to 
n 
(A) -2 (B) =! 

3 4 

 -— Dy 

oe - (D) -> 

10. Let x, y, z are distinct positive integers and 


2 2 2 (x+y+z) (x+y+z) 

x +y +Z ow X+y+zZ 

m =| ——-————_ ,n=x yz, P=) —-—_ » th 

then 
X+ytZ 3 


(A) m>n (B) n>p 
(C) m<n (D) wp 
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1 2 4 


11. Let f(x) = lim +— 7 
x+] x°4+l x'41 


A Daan 


1 
(C) £6)= a 


n 


eeeee 5x 


for x > 1, then 
x +1 


1 
(=. 


SJ 
©) Yo o=15 


12. Fora positive integer ‘ 


(A) S(200) > 100 
(C) S(100) < 100 


mS. Leta,, a, a,...... 
Ifa, = 100, then 
(A) a, = 106 


(C) a, =-90 


14. Consider a sequence {a,} with a, = 2 anda, = 


| oo 
(ean — a — xe 
2 3 4 


be a sequence of integers satisfying a, +a, | 


(B) S(200) < 100 
(D) S(100) > 100 


=2nVn2=2,neNn. 


(B) a,, aD 
(D) a, fay oe 


a 
— VY n>3,ne N, terms of the 


a,» 


sequence being distinct. Given that a, and a, are positive integers and a, < 200, then 


possible value(s) of a,can be 


(A) 8 (B) 32 
(C) 162 (D) 200 
15. Leta,, a, a,,..., a, be first “n’ terms of a G.P. with first term ‘a’ and common ratio 
r’. Then 
1 1 1 = taal 
A) =—>+ +... = = 
0 aa a aa ory 
(B) : + : SPecgo 2 sas mn) 
er  ~ gion 
oo .'| —s Ss 
i ee oe ta, a eee re) 
1 1 1 en" -1) 
(D) m m a m m - m m = m m mn-m mn-—-2m 
ao ee, ta, av,ta, a (l-r’)(r —-r ) 
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16. Let the three non-zero real numbers x(y — z), y(z — x), z(y — x) form a geometric 
progression in that order, with common ratio ‘r’, then the possible value(s) of [r] is 


equal to ([.] denotes greatest integer function) 

(A) -2 (B) -1 

(C) 0 (D) 1 
17. The sequence {a } and {b } satisfy a,b, = 1, k= 1, 2, 3,.... Ifthe sum of first ‘n’ 
n(n+1)(n +2) 


terms of {a,} is equal to . Theil 
n n 
b, =—— = 
A) 20 eo, (B) lim Sb, =2 
(C) Xb, = aus) (D) lim Sb, =I 
18. Let the equation x? + px? + qx — q = 0, where p, q € R, q #0 has 3 real roots a, B, y 
in H.P., then 
a 
—~+—+—2— (B) 9p> 2g + 27—0 
bY 3 
(C) Maxi eof ++ ist coffe 
aximum value o is > —_ 
aB By ya 3 q 3 
co n-l 
19. The sum BO os is equal to 
n=l k= 2 
ok — k 
A = B ay 
( ) 25k ( ) ar, 
me l 4 
C — D) & 
(C) >[7 in ©) fe 
20. For any natural number n> 1, consider the sum S = 
: + z + 2 +...+ a 
- , then 
n+l n’°+2 n’7+3 n+n 
11 ee 
eee Cis 5, 


(C) $> > (D) S<1 


: 
Sequence and Progression 


21. 


22. 


23. 


24. 


25. 


Ifn € N,n>5 then which of the following holds true ? 


(A) n?> 1-3-5... (2n—1) (B) 22>1+nV2"" 
(Oe (D) 2><1+nV2"' 


n+l n+2 n+3 ° 2n 2 


Let {a,} be a sequence of real numbers such that a, = 2,a,,, = a> —a, +1 forn=1, 


1 1 ] 
2,3,....LetS = —+—+... + , then 
a a, Aso1g 
a 
(A) Ss <1 oie (B) S>1- (2018)2"" 
] 
C)-S<1 D) S64 ea 
( ) ( ) @01 ie’ 
: as.= Ya,,th 
Let a. = (k i: 4 Ka mn (k-+ i an S, = — ay, then 
1g; 17 
(A) S56 7 4 (B) S56 4 4 
(CYBS oof 50 (D) 63. > 50 
1 1 1 1 
Let $2 —_—_- + —___ + __.- ..._ a fin 
Vi+V3 V5+V7 V94+V11 ~~ -J9997 +9999 
(A) S< 24 (B) S>24 
(yy S>18 (D) S< 18 
When we divide the ninth term of an arithmetic progression by its second term, we 


get 5 as quotient and when we divide the thirteenth term of that progression by the 
sixth term, we get 2 as a quotient and 5 as a remainder, then 

(A) First term is 3 (B) Seventh term is 27 

(C) First term is 4 (D) Third term is 9 
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26. 


27. 


28. 


29, 


30. 


Define f(x) = (1 + x) (1+ 2x) (1+ 4x)... 1+ 2x)=a ta sta © t..+a xe 


nn ? 


where n is a positive integer, then 


Pe _ pier —4 gyn _4| pe = 2 
(A) a= —— B) 4,5 = —— 
3 3 
(C) a —a — 9701 _ 9101 (D) a =Hy _ 9200 _ 9100 
100, 2 99,2 100, 2 


Let {a,} be a sequence of real number such that a, =2,a,,,=a-—a,t+1VneEN 


l 
and S =a +—+— Ga sthen 
By eg “2019 
1 ] 


Let a, b, c be positive integers such that a + b + c =n, then 
2 2 2 
(A) (a*b’e’)!"" < atbte 


ab +be+ca 

(B) (a? b° i es < eee 

n 

a’ +b? +c" 
n 


(C) (a? b° be) in < 


(D) (a* b> ce + (a? b° al bi + (a° b? oy" <n 


If a, b, c, d are four unequal positive numbers which are in A.P., then 

1 1 1 1 ae ras | 
Ber airmen B) —+—<-—+- 
(A) are ae ( Ari? 

1 1 4 

C) ad<b D) —+-> 
“a ° ; (D) b c atd 
eia,, a,, a,,....., a, are in Ageaiiem 
(me, — 22, + all (Bye 23, — Jagan. = 0 


(OY he 3 3 ald (D) a, — 4a, + 6a, —4a, +a, =0 
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31. Let S = 2016 + 2015? + 2014? — 2013? — 2012 — 2011? + 2010? + 2009? + 2008?— 


32. 


53. 


34. 


35. 


2007? — 20062 — 20052 + .... +62 + 52 + 42 — 3? 2?— 12, then S is divisible by 
(A) 8 (B) 27 
(C) 112 (D) 2017 


It is given that the numbers 3, 3 log.x, 3log_y, 7log z form an arithmetic 


progression. Then 


(A) x°=y" 
(C) x°=y’ 


eG 64 
(D) x? = 74 


Consider a geometric pregression of real numbers such that sum of the first four 


terms is equal to 15 and the sum of their squares is equal to 85, then the possible 


value of sixth terms of the G.P. is/are 


(A) 32 (B) 16 
1 1 
(C) ri (D) 7d 
Logs, = Statate + .... + upto n terms and S = lim S,, then 
1 ] 
OAS ®S.~ 3) (4D! 
1 (n+l) I 
(QS. = 21% fn 42)! (D) S= 5 
es x - x —+...+ xe 
i )= )_x? Sa | 1x! ia where x > 0, x # 1 and 


f(x) = lim f (x), then 


(1). 
(A) (3) 


(iS 


»(} 


1 
(D) (5) = ~Z 
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36. 


om. 


38. 


39. 


40. 


Let 
2x 3x? mx” 
f(x) =——+ + +..+ 
Xt] (x+1)(K+2) (x4+1)(K+2)(K +3) (x +1)(x+2)(x +3)....(x +n) 
then 
x" 
A) f(x) = —-———_——". 
a 1+x) (x4+1)(x+2)...(x +n) 
: 1 x" 
(B) (x+1)(x4+2)..(x+n) 
ae ; x" mn r 
Cae (x+1)(X+2)..Qc+n) ax tr 
‘ xt \ fon r : 
oe «=| (x +1(x+2)..(x+n) es 
The sum to first ‘n’ terms of th@iseries (n > 3"'+ 2-27 4a? py? + 52+ Jager... + 


upto “n’ terms is equal to 


n (n+l) n(n +1) 


(A) 
(C) n°(n—1) ifn is odd (D) 2(n+ 1) if nis even 


if n is odd (B) if n is even 


Let a,, a,, a,,...a, be the first ‘n’ terms of an A.P. having common difference ‘d’ (d 


# 0), then the greatest value of product of two terms equidistant from the extreme 


terms is 

d°(n+1) 
(Aye, we a Dee (B) a,a, + ied if n is odd 
(C) a,a,+ ww if n is even (D) a,a, + San — 2) ifn is even 


If three successive terms of a G.P. having common ratio ‘r’ form the sides of a triangle. 
Then the possible value(s) of [1] is/are (where [-] denotes greatest integer function) 

(A) 2 (B) 0 

(C) 1 (D) 3 

If a, b, c be in A.P. and a’, b’, c? be in H.P., then which of the following(s) may be 
true? 


b 
(A) a bseraire an-Gr, b. (B) a, ~ 5 care imGP. 


(C) _2,b, care in GP. (D) a=b=c 
2 


| eos 
SECTION-3 


@ COMPREHENSION BASED QUESTIONS 


Comprenension: (0.1 to 0.3) 


Let {a} and {b } be two sequence of numbers in A.P. each with common 


difference 2 such that a, <b, andc = Y a,,d,= Db; . Suppose that the points (a,, 


k=1 k=1 
c.) and (bd) V ne N both lie on the curve y = ax’ + Bx + y where a, B, y are real 


constants, then : 


1. is equal to 


= i r 
(A) 5 (B) 3 © + (D) | 
2. Ify=0, then a, is equal to 
(A) 0 (B) | (C) 2 (D) ; 


3. Ify=0, then b, is equal to 
I 
(A) + (B) 5 (1 (D) 2 
4 


Comprenension (0.4 to 0.6) : 


a, a, a, a1 


Let {b}, n € N is a sequence formed by a,, a,, a, a,, a,,,.... where b, =a, = 1. 


; a : 2 ‘ 
Consider the sum, S_ = by satisfies mee = | for n = 2. Also in the above 


k=1 am An 


table starting from the third row, each row (from left to right) is a G.P. and their 
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common ratio are all equal to the same positive numbers. 


4. b,, is equal to 


1 1 1 l 
(A) ag (B) 6 (©) “5 (D) “795 
l l l 1, 
5. tt Fe 1S ge 0 
5, Ss 5; n 
(Ay 2/03) fey, Dn (Cc) 2(5n—1)  (D) 2@n-1) 
4 4 5 
6. The sum of all numbers in 10" row, if a,, = = is equal to 
1358 729 1021 1023 
A) -—— B) -—4 a D) -—., 
Se. 8) —— O-— O55 


Comprenension (0.7 to 0.9) : 


Given that a,, a,, a, is an A.P. in that order satisfying a, + a, + a, = 15; b,,b,, b, isa 
G.P. in that order and b,b,b, = 27. Ifa, +b,, a, + b,, a, + b, are positive integers and 


form a G.P. in that order. 


7. The greatest possible value of common difference of A.P. a,, a,, a,, is equal to 


J61 63+ 7V61 65+7V61 61+ 7V61 
QS aK ot t*-eZF err 
5 e. p 2 
8. The greatest possible value of common ratio of G.P. b,, b,, b,, is equal to 
57+7V61 53+7V6l1 61+7V6l p+ 7V6l 
(A) — (B) ~~ wa (C) a (D) va 


9. The greatest value of a, is equal to 


ee 7./6] 95+7J/61 
(A) zie B) vs C) nivel - “i 


Sequence and Progression 


Comprenension (0.10 to 0.12) : 


Let {a,},a,20,ne N, a, = 1 bea sequence of real numbers and S_ =a, + a, +a, + 


| 
.... t a. Also it is given that S, = i[*. | 


10. S66 + Suoo + Sooo 18 Cqualae 


(A) 10 (B) 20 (C) 30 (D) 60 
1, lim(Vn a,,) 1s equal to 
1 
A) 1 B) 1/2 (C) — (D) 0 
(A) ( “iF 
| 
12. bs a is equal to ([.] = denotes greatest integer function) 
k=] Vx 
(A) 18 (B) 19 (C) 20 (D) 17 


Comprenension (0.13 to 0.15): 


If o(r) =1+ ++ : + TP eeeets - and ¥ (2r+ Noir) = P(n) d(n + 1) — Q(n), where 


P(n) and Q(n) are polynomial functions of ‘n’, then 


10 


13. > PC) is equal to 
f—0 


(A) 235 (B) 506 (C) 285 (D) 385 
at 

14. ies is equal to 
(A) | (B) 2 (C) 4 (D) 8 


15. P(13) — Q(13) is equal to 
(A) 81 (B) 78 (C) 91 (D) 65 
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Comprenension (0.16 to 0.17) : 


An arithmetic progression has the following property : for any even number of 
terms, the ratio of the sum of first half of the terms to the sum of second half is 


always equal to a constant k. Let the first term of A.P is 1. 


16. The sum of all possible values of k is 


4 
(A) 1 (B) 3 
) 
(C) ze (D) 3 
17. Let the number of terms of A.P. is 20, then the sum of sum of all terms of all 
possible A.P.’s is 
(A) 400 (B) 420 
(C) 440 (D) 480 


Comprenension (0.18 to 0.19) : 


Let {a,} be a sequence of integers such thata,=1,a,=1 anda, =a, +a_, forall 


ne N,n>1l. 
18. Ee is equal to 
n=2 A, yy) 
(A) 1 (B) 2 
1 
C) 4 pe 
(C) (D) 5 
19. is equal to 
n=2 A, yy) 
(A) 1 (B) 2 


(C) 4 (D) 5 


Sequence and Progression Besa 
Comprenension (0.20 to 0.22) : 


Two A.P. s have the same number of terms. The ratio of the last term of the first 
A.P. to the first term of second A.P. is equal to the ratio of the last term of the 
second A.P to the first term of the first A.P. and is equal to 4. The ratio of the sum 
of the first “n’ terms of first A.P. to the sum of first ‘n’ terms of the second A.P. is 


equal to 2. 


20. The ratio of first term of second A.P. to the first term of first A.P. is equal to 
(A) 4 (B) i C : D - 
: © 5 (D) 5 


21. The ratio of the common difference of first A.P. to the common difference of 


second A.P. is equal to 


(A) 13 (B) 26 (C) 12 (D) 8 

22. Ifthe first term of first A.P. is equal to 1, then the sum of its first 14 terms is equal 
to 
(A) 84 (B) 98 (C) 105 (D) 120 


Comprenension (0.23 to 0.25) 


FA: Fae arverten corer oeemere Cicnien teen x 
5 iy (5 a desnasase cates sosnestactnaneatstatees a, 
Fete eee torre nerreen reer ered rrr ae 


each horizontal row is an arithmetic progression and each vertical column is a 


geometric progression. It is known that geometric progressions have the same 

oe 1 
positive common ratio. Given that a,,=1,a,,= > anda,,= =a 
2. 2, 8 43 16 
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23. Let d, (i= 1, 2, 3, ......n) be the common difference of i" row, then lim Sid, = 
n—-eo0 = 
(A) 1 (B) 2 (C) 4 (D) 6 


24. The value of lim (1.a,, + 2a,, + 3a,,+...... +na )= 


(A) 2 (B) 4 (C) 6 (D) 8 


A n(n —1) ot B n(n +1) 1 

( ) 2 l Qn ( ) 4 I gn 
n(n +1) fac, nas a! 

(C) ,) | pe ] (D) 2 | pay! ) 


it’ aes a ! ‘a i 


Leta, (m= 1,2,3 .., p) be the possible integral values of a for which the graphs of 


f(x) = ax? + 2bx + b and g(x) = 5x? — 3bx — a meets at some point for all real values 


Pp n 
of b. Let t,= [](r—a,,) andS, = Dit,,neN. 
r=] 


m=l 


26. The minimum possible value of a is 
A B 2 C Es D zs 
> (B) 5 (C) 38 @ 7 
27. The sum of values of n for which S_ vanishes is 
(A) 8 (B) 9 (C) 10 (D) 11 


28. The value of ee is equal to 
t. 


r=5 *y 


as iy i 
(A) 5 (B) | () 55 (D) 


: 
Comprenension (0.29 to 0.30) 


Let x, x!e!x, ylos!°y and (xy)'°8©)) are four consecutive terms of a geometric 


progression, x, y > 0, then 


29. The number of ordered pair (x, y) is equal to 
(A) | (B) 2 (C) 3 (D) 4 


30. If(x,, y,), 1 <i<n be the ordered pair satisfying the given condition, x,, y, € N, 


n of ; 
then T= is equal to 


i=l i 


(A) V10 (B) 100V10 (C) 10 (D) 1000 
SECTION-4 


@ MATCH THE COLUMN 


If the roots of equation x’ — 14x* + kx — 64 =0 


are positive and in G.P., then k is equal to 


If the roots of equation 6x? — kx? + 6x — 1 =0 


are positive and in H.P., then k is equal to 


In the equation x* — kx + 6 = 0, the sum of two 


roots is 3, then the value of k is equal to 
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Se 


n om A (P) 1 

Wes = ye = SASS E a then B is equal 
m=l r=l 
to 
For positive numbers a, b, c the minimum value of (Q) |2 
a(b* +c*)+b(c* +a°)+c(a* +b’) is equal to 
Ifx+y+z=1,x, y, z>0, then the minimum value of | (R) | 3 
- - is equal to 

Voz 24x XV 


If log,x + 4log,y = 4 — 6log,z,then x + y + z can be| (P) |2 
equal to 


(B) | Let x?- 3x + p=0 has two positive roots ‘a’ (Q) |3 

4 1 

and ‘b’, then —+— can be equal to 
a b 

For triangle ABC, if cosecA, Sete cosecC are (R) 

in H.P., then possible value(s) of a will be 

(where a, b, c denote lengths of sides of AABC as in 

usual notation) 


If 3's! 2-secvl = a — 5cosz, where x, y, z€ R andy #(2n 


+1)", ne I, then possible value(s) of a can be 
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A 
(A) | Let a, b, c are positive real numbers such that a*b’*c =| (P) | 1 
12, then the minimum value of 49a + 3b + c is equal 
to 
3 (Q |5 
(B) | The minimum value of |2x° —— | for x < 0 is equal 
x 


x? (8 in x) (R) W 
(C) | The maximum value of ary =e for 0 <x <2 is 
equal to V25 


em) If x’y° = a and 7x + 5y 2 12 V x, y> 0, then (S) | 15 
the minimum value of ‘a’ is equal to 
i Wal 


5. Consider a sequence {b,} of integers such that b,, b,, b, are in G.P. b,, b,, b, are in 


A.P., b,, b,, b, are in G.P., b,, b., b, are in A.P., b., b,, b, are in G.P. and so on. Also 
given that b, = 1 and b, + b, = 198. Then 


rae 


— ee eee 
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SECTION-5 


@ SUBJECTIVE TYPE QUESTIONS 


n n kj ie 
‘ 2 | 1 
1. If ya, =» 2 andA= in( | then | is equal to (where [.] denotes 
r=l k=l j=l isl my || on Gl. 
greatest integer function). 
2 3 4 1001) in ll 1001) 
2. Ifa=1?+ 2 a oo) ie ” then [a — b] is 
3 5 & 2001 ~~ fi 2003 


equal to ([.] denotes greatest integer function) 


3. The sum of the first 2018 terms of the sequence 1, 2, 1, 2, 2, 1, 2, 2, 2, 1, 2, 2, 2, 2, 
1, 2, 2, 2, 2, 2, 12, 2 <i is equal to 


4. Ifa,b,c,d,e€ R satisfyat+b+c+dt+e=8anda’?+b?+c*+d*?+e’= 16, then 
the complete range of e is [a, b]. Then 5(a + b) is equal to 


. l 
5. Letgy+ Wa 1 Vi=1, 2, ...,6 anda= AC ta, +...+4,), ble =(b, +b, +. +b). 
Then 
a,b, + a,b, +... + a,b, = nab — (a, — a) — (a, — a)’ —... -(a, — a)? where n is equal to 


6. It is given that for the sequence {a,}, its sum of first ‘n’ terms S_ =n’? + 3n+4,neé 


IN. Find the value of a, + "aja, +a,+.. ae 


7. The common difference ‘d’ of an A.P. {a,} is not zero, the common ratio of a G.P. 
om 7 Es ajta,tay _ 
{b,} is a positive rational less than |. Ifa, = d, b, = d’ and +—+—= = m, where 
b, +b, +b, 


m is a positive integer, then m is equal to : 


: 
Sequence and Progression 


8. 


10. 


HM. 


12. 


13. 


14. 


155 


The value of expression [V1]+[V2]+[V3]+...+[V1007 ], (where [.] denotes 


greatest integer function) is equal to : 


. If the value of +> 3 a (i#j #k) is equal to , where m, n are coprime 


i=0 j=0 k=0 n 


natural numbers, then m + n is equal to 


cs) 


mn p : : 
If the sum =— where p, q are relatively prime natural 
o 22, 3" (n3"+m3") q PX aE 


numbers, then m + n is equal to : 


Suppose x is a positive real number such that {x}, [x] and x are in a geometric 
progression. Find the least positive integer n such that x" > 100. (Here [x] denotes 


the integral part of x and {x} = x — [x]). 


Integers 1, 2, 3, ...,n, where n > 2 are written on a board. Two numbers m, k such 
that 1 <m<n, 1 <k<n are removed and the average of the remaining numbers is 


found to be 17. What is the maximum sum of the two removed numbers? 


Five distinct 2-digit numbers are in a geometric progression. Find the middle term. 


Let the equation x*— 16x? + px? — 256x + q = 0 has four positive real roots in G.P., 
then p + q is equal to 


Let X,, X,, X45 .--5 X59). be real numbers different from 1, such that x, + x, 
xy Xy X 2018 
+...+x,,..=1 and 23 Pe F = |. Then the value of 
— I-x, 1-x, TX 5515 
Z a a2) 
eee is equal to 
I-x, I-x, 1—Xsoig 
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16. 


17. 


18. 


19. 


20. 


21. 


225 


The first term of a sequence is 2014. Each succeeding term is the sum of the cubes 


of the digits of the previous term. What is the 2018" term of the sequence. 


Leta,a,,a be an arithmetic progression of positive real numbers with 


eae eae ela As oig 


common difference d. Let ay +a} +...+a3, =X, a-tazt+...ta;,, =yanda 


2018 ion 


y7X . 
a4, = Z, then is equal to 


1010 2 dz 


Let x,, x 


12 Xoo «+9 Xoqg be positive real numbers such that x, +x, hs. +X,,..= 1. 


2018 


2018 2 
Determine the smallest constant k such that ky 
1—x. 

i=l 


1 


1 1 1 


1 
Let S = 2 vi]x1 2[v2]+1 2[V3]H1 2] Vi000 1 (where [.] denotes 


greatest integer function), then [S] is equal to 


y 1 
Let x, y, z are positive real numbers satisfy 2x — 2y + — = 01e? ,2y—2z2+ 
Z 
1] aN 52z,—2 = th + i It 
x p018° Z—2x+ y 2018 en x + y—z is equal to 
b.: a b c 
Let a, b, c be positive real numbers such that + + = |. Then the 
l+b l+c Il+a 


maximum value of abe is 2 where p, q are relatively prime natural numbers, where 


p + q is equal to 


Let a, b, c be positive real numbers such that a + b + c 2 4, then find the minimum 
3 3 3 
a b c 


+ + 
(a—b)(a—c) (b-—c)(b—a) (c—a)(c—b) 


value of 
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a 1 
k+a k+b k+c 


23. Let k be a positive real number such that <1 for any positive 


real numbers a, b and c with abc = 1. Then the least integral value of k is equal to 


24. Letx.,x,,X,,..... 


> X59 Xp «+29 Xy91g be positive real numbers satisfying the condition 
1 1 1 2018 


+ te = |. Then the minimum value of is equals to 
l+x, 1l+x, Lex Ix. 4 


2018 


(k)*', where k is equal to 


25. The value of —_—a (where [.] denotes greatest integer function) is equal 
J (n+1vn 


to 


= 1 
26. The product rf oa is equal to 


n=0 


ea G* 
27. The sum 2. a 353" RH 


is equal to 


28. The sequence {x } is defined by x, = > 


5 and x,,, = x fay k © N. Then 


1 1 1 ; ; 
+ + +..4+ , where [.] denotes greatest integer function, 
Be t+l x,+1l xSqa Sin rl 


is equal to 


29. Let n> 4 be a natural number and let P be a polygon with ‘n’ sides. Let a,, a,, a,, 


...., a, be the lengths of the sides of P and let ‘p’ be its perimeter. Then find the 


a. , : 
value of bs ! } where [.] denotes greatest integer function. 
il Pa, 
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30. IfS,,S,, S, denote the sums of first twenty terms of three non constant sequence 


in A.P., whose first terms are unity and common differences are in H.P. Then 
28,5, — 5,5, -S, 


G05 .4.6: 


is equal to 
31. 


Let ‘p’ is the coefficient of x” in the expansion (1 + x) (1 — 3x) (1 + 5x) (1 — 7x)... 
(1 — 23x) (1 + 25x), then the sum of the digits of |p| is equal to 


32. 


Find the number of triplets (a, b, c) such that a, b, c are three distinct positive 
numbers and a, b,c,b +c—a,c+a—b,a+b—canda+b+c form a seven term 
arithmetic progression in some order. 


33. 


Given that a @iaameerd, .. 2, 


are positive numbers constituting a geometric 
@eogressigngyed, +a, +a,+a,=—20,a,+a,+a, Bay — 320NMen a,, yt a, ta, 
=N, find number of divisors of N. 


34. 


2 <2 2 


The sum upto infinite terms of the series 1’ + —+—+—+ 


a 


eo is equal to 
35. 


Let lim 


4k°+6k°+11k+5_p 
é (k +3)! 


7s 3-8 


where p and q are coprime natural numbers, then 
p+ q is equal to 


n 


a n 


4 pe is the G.M. between two distinct positive numbers a and b, then n is 
a 
equal to 
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SINGLE cHoIcE Questions 
1A 2.B 3. D 4. D 5. A 6. B 
7. B 8. D 9. C 10. A 11. D 12. C 
13. A 14. B 15. A 16. B 17. C 18. D 
19. B 20. B PAL, AN 22. Xe 23. C 24. B 
25. C 26. B Dien 28. B 29. D 30. C 
31. D 32. A 33. D 34. C 35. B 36. A 
37. A 38. C 39. D 40. B 
One on More THAN One Correct Questions 
1. B,C,D 2. A,B,D 3. C,D 4. A,B 5. A,B,D 6. A,B,C 
7. BC 8. A,D 9. A,B,C,D 10. A,B 11. C.D 12. A.C 
13. A,B,C 14. B,C 15. B,C 16. B,D 17. A,D 18. A,B,C,D 


25. AB 26. B,D 27. A,C,D 28. A,B,C,D 29. A,C,D 30. A,B 
31. A,B,C,D 32.B,C,D 33. A.C 34. C,D 35. A,B,C 36. B,D 
37. fap 38. A,D 39. B.C 40. C,D 


Comprenension Basep Questions 


1. B 2. A D 4. A aC 6. D 
Poole: 8. D 9. A 10. D 11. B 12. A 
1335 14. B 15a 16. B 1 i age 18. B 
19a 20. D 218 22a 23, A 24. C 
256 26. B Zi. G 28. D yo ge we 30. D 
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Matcu THe Cotumn 


1 A>R;B>5T;C>Q;D->P 


2 A>%Q;B>T;C>P;D->R 
3. AOR,S,T;B75Q,R,8,T;C3P,Q;D>P,Q,R,8 
4. A>5T;B>Q;C>S8S;D->P 
5. AO T;B>P;C>8;D>Q 


SuBJECTIVE TYPE QuESTIONS 


{. 2 2. 500 3. 3974 4. 16 36.6 6. 268 
Vem. 8. 661750 9. 289 10. 41 11. 10 12. ge 
13. 36 14. 352 150 16. 370 17. 1009 18. 2017 
19. 30 20. 2018 oY. 9 22. 4 229 3 24, 2017 
25a 26. 2 Tie 2 28. 1 29. 1 30. 20 
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V7 


IK 
ma! 
Previous Year Questions mn AT 


SECTION-1 


1. If 1, log,(3'* + 2), log,(4.3*-1) are in A.P. then x equals [AIEEE 2002] 
(A) log, 4 (B) 1—log,4 
(C) 1—log, 3 (D) log, 3 

va The value of 23474 /S Qi6simepeo 1S [AIEEE 2002] 
(A) 1 (B) 2 
@ 3/2 (D) 4 

3. Fifth term of a GP is 2, then the product of its 9 terms is [AIEEE 2002] 
(A) 256 (Rie 
(C) 1024 (D) None of these 


4. Sum of infinite number of terms of GP is 20 and sum of their squares is 100. The 


common ratio of GP is [AIEEE 2002] 
(A) 5 (B) 3/5 
(C) 8/5 (D) 1/5 

Slee 2? + 33-43 +... + 9 = [AIEEE 2002] 
(A) 425 (B) —425 


(C) 475 (D) -475 
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6. Let T, be the r” term of an A.P. whose first term is a and common difference is d. 


Sa 1 1 
If for some positive integers m,n, mn, T, =— and T, = —, then a—d equals- 


n m 
[AIEEE 2004] 
(A) 0 (B) 1 
(C) I/mn ) 
m n 


. The sum of the first n terms of the series 12 + 2. 27+ 32 +2.47 + 57+ 2.67 +..... is 


2 
nD when nis even. When n is odd the sum is- [AIEEE 2004] 
3n (n+1) n° (n+1) 
a i) 7 
417 n(nt1)] 
(C) en (D) pary 


. Ifx= dia" y= > b" z= ye where a, b, c are inA.P. and |a|<1,|b| <1, 
n=0 


n=0 n=0 


| c |< 1 then x, y, z are in - [AIEEE 2005] 
(A) GP (B) AP 
(C) Arithmetic - Geometric Progression (D) HP 


2 


a, +a, +..7 a 
9. Leta,, a,, a,, ..... be terms of an A.P. If ——— P= Pt pq then Be 
a ta,t..ta, 4d a>, 
equals — [AIEEE 2006] 
7 2 
A) = B) — 
(A) 5 (B) 7 
11 41 
Cc) — D) — 
(©) 41 ©) 11 
10. Ifa,, a,, .....a, are in H.P., then the expression a,a, + a,a, +.... +a, _,a, 1s equal to 
[AIEEE 2006] 
Gyn (aay) (B) na,a, 


(©) ae laa (D) n (a, —a,) 
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11. 


12. 


13. 


14. 


1. 


In a geometric progression consisting of positive terms, each term equals the sum 
of the next two terms. Then the common ratio of this progression equals- 


1 [AIEEE 2007] 
(A) 5(l- V5) (B) V5 


1 
© 55 (D) 5 (V5 -1) 


The first two terms of a geometric progression add up to 12. The sum of the third 


and the fourth terms is 48. If the terms of the geometric progression are alternately 


positive and negative, then the first term is [AIEEE 2008] 
(A) -4 (B) —-12 
(C) 12 (D) 4 
The sum to infinity of the series 
a ae 

3 3 3 3 [AIEEE 2009] 
(A) 2 (B) 3 
(C) 4 (D) 6 
A person is to count 4500 currency notes. Let a, denote the number of notes he 
counts in the n™ minute. Ifa, =a, =...=a,, = 150 and a,,, a,,,... are in an AP with 
common difference —2, then the time taken by him to count all notes is 

[AIEEE 2010] 

(A) 34 minutes (B) 125 minutes 
(C) 135 minutes (D) 24 minutes 


A man saves = 200 in each of the first three months of his service. In each of 

the subsequent months his saving increases by = 40 more than the saving of 
immediately previous month. His total saving from the start of service will be 

= 11040 after [AIEEE 2011] 


(A) 19 months (B) 20 months 
(C) 21 months (D) 18 months 
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16. 


". 


18. 


19, 


Statement-1 : The sum of the series 
1+(1+2+4)+(4+6+9)+(9+ 12+ 16) +... + (361 + 380 + 400) is 8000. 


Statement-2 : balls —(k- 1)°) =n’, for any natural numbern. [AIEEE 2012] 
k=l 


(A) Statement-1 is true, Statement-2 is true, Statement-2 is a correct explanation for 


Statement- 1 


(B) Statement-1 is true, Statement-2 is true, Statement-2 is a NOT the correct 


explanation for Statement-1 
(C) Statement-1 is true, Statement-2 is false 


(D) Statement-1 is false, Statement-2 is true 


The sum of first 20 terms of the sequence 0.7, 0.77, 0.777, ....... mis : 
[JEE (Mains )2013] 

(a) 2 (99 + 102) (B) © (179 = 102) 

9 81 

ej % q 5 
(C) — (99 - 10°) (D) —/U79 + 18m) 

9 81 
Let a and B be the roots of equation px’ + qx +r=0, p+ 0. If p, qg, r are in A.P. and 


~+ 4 = 4, then the value of |a — §| is [IIT Main 2014] 
9/13 V61 

(A) z (B) “9 
2Vi7 V34 

(C) a (D) 9 


Three positive numbers form an increasing G.P. If the middle term in this G.P. is 
doubled, the new numbers are in A.P. Then the common ratio of the G.P. is : 
[IIT Main 2014] 


(A) 2+3 (B) J2+V3 
© REED (D) 2-3 
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20. If (10)? + 2(11)!(10)8 + 3(11)? (10)"+..... + 10(11)° = k (10), then k is equal to 


21. 


22. 


23. 


24. 


[IIT Main 2014] 
12H 
A) 110 i) — 
(A) (B) 10 
441 
(©) to09 (D) 100 
3 3 3 3 3 3 
The sum of first 9 terms of the series ! 4! +2 +! a3 4 18.2 
].. des i7r3+5 
[JEE Mains 2015] 
(A) 192 (B) 71 
(C) 96 (D) 142 


If m is the A.M. of two distinct real numbers / and n (/, n > 1) and G,, G, and G, 


are three geometric means between / and n, then G* + 2G} + G} equals. 


[JEE Mains 2015] 
(A) 4 ?m?n? (B) 4 ?@mn 
(C) 4 ¢m?’n (D) 4¢mn? 
If the 2"¢, 5“ and 9" terms of a non-constant A.P. are in G.P., then the common ratio 
of this G.P., is : [JEE Mains 2016] 
8 4 
A) = B) — 
(A) 5 (B) 3 
7 
cy 1 D) — 
co) (D) 5 
If the sum of the first ten terms of the series [JEE Mains 2016] 
2 2 2 2 
4 
[12] eF (2? ae 3 + 4a (42) Fe eseaat 18 a m, then m is equal to : 
ie! 5 5 2) 5 
(A) 102 (B) 101 


(C) 100 (D) 99 
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25. 


26. 


27, 


28. 


If, for a positive integer, n the quadratic equation, 


x(x + I) +(x + 1)(K +2) tere EOD) Geyer tiy 

has two consecutive integral solutions, then n is equal to : [JEE Mains 2017] 
(A) 10 (B) 11 

(C) 12 (D) 9 


For any three positive real numbers a, b and c 


9(25a? + b*) + 25(c? — 3ac) = 15b(3a + c). Then [JEE Mains 2017] 
(A) a, b and c are in A.P. (B) a, b and c are in G.P. 
(C) b, c and a are in G.P. (D) b, c and a are in A.P. 


Let A be the sum of the first 20 terms and B be the sum of the first 40 terms of the 
series 17+2.27+ 37+2.47+574+2.67 +0000... 


If B— 2A= 100A, then A is equal to [JEE Mains 2018] 
(A) 496 (B) 232 
(C) 248 (D) 464 

12 
Lgia. 2, aQam.... a, be in A.P. such that Di Aau = 416 anda, +a,, = 66. 
If a; +a; +....+a;, = 140m, then m is equal to [JEE Mains 2018] 
(A) 33 (B) 66 


(C) 68 (D) 34 


| ees 
SECTION-2 


1. (a) The harmonic mean of the roots of the equation 
(5+V2] x? — (4+V5) x+8+2./5 Opis 
(A) 2 (B) 4 
(C) 6 (D) 8 


(b) Leta,a a, bgam A.P. & h,, h., ..... (hi, be in H.P. If a, =h, =2 and 


~ Doce <a 10° > 2? 


det, — 3 thesijayieme: [JEE ‘99,2+2 out of 200] 
(A) 2 (B) 3 
(C) 5 (D) 6 


2. The sum of an infinite geometric series is 162 and the sum of its first n terms is 
160. If the inverse of its common ratio is an integer, find all possible values of the 


common ratio, n and the first terms of the series. [REE ‘99, 6] 


3. (a) Consider an infinite geometric series with first term ‘a’ and common ratio r. 


If the sum is 4 and the second term is 3/4, then : 


(A) a= (B) a=2,r= 


(C) a= (D) a=3,r= 


(b) If a, b, c, d are positive real numbers such that a+b+c+d=2, then 
M=(a+tb)(c+d) satisfies the relation : 
[JEE 2000, Screening, 1 + 1 out of 35] 


(A)0<M<1 (B) 1<M<2 
(C)2<M<3 (D)3<M<4 


(c) The fourth power of the common difference of an arithmetic progression with 


integer entries added to the product of any four consecutive terms of it . Prove 
that the resulting sum is the square of an integer. 


[JEE 2000, Mains, 4 out of 100] 
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4. Given that a, y are roots of the equation, Ax?-4x+1=0 and 8,5 the roots of 
the equation, Bx? - 6x + 1 = 0, find values of A and B, such that a, B, y & 8 are in 
H.P. [REE 2000, 5 out of 100] 


5. The sum of roots of the equation ax? + bx + c = 0 is equal to the sum of squares of 
their reciprocals. Find whether bc’, ca? and ab? in A.P., G.P. or H.P.? 
[REE 2001, 3 out of 100] 


6. Solve the following equations for x and y 


[og.x + log ages eee... =i 
54D ALB F vcvcccsnness ++) _ jag 
143454 occ + (2y-1) : 


[REE 2001, 5 out of 100] 


7. (a) Let a, B be the roots of x? — x + p=0 and y, 5 be the roots of x? -— 4x +q=0. 


If a, B, y, 5 are in G.P., then the integral values of p and q respectively, are 


(A) -2, -32 (B) -2, 3 
(C) -6, 3 (D) -6, -32 
(b) If the sum of the first 2n terms of the A.P. 2, 5, 8, ........... is equal to the sum of 
the first n terms of the A.P. 57, 59, 61, ........ , then n equals 
(A) 10 (B) 12 
(C) 11 (D) 13 


(c) Let the positive numbers a, b, c, d be in A.P. Then abc, abd, acd, bcd are 
[JEE 2001, Screening, 1 + 1+ 1 out of 35] 


(A) NOT in A.P./G.P./H.P. (B) in A.P. 
(C) in GP. (D) H.P. 
(ay) Let a,, a, «0.0.00 be positive real numbers in G.P. For each n, let A, G,, H,, be 


respectively, the arithmetic mean, geometric mean and harmonic mean of 
a __ a,. Find an expression for the G.M. of G,, G,, ......... G, in terms 
H. [JEE 2001 (Mains); 5] 
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8. (a) Suppose a, b, c are in A.P. and a’, b’, c? are in G.P. Ifa<b<c and 


a+bt+c= 5. then the value of a is [JEE 2002 (Screening), 3] 
ae (B) —~ 
22 2v3 
a te oe ee 
Oar: 0) 5-5 


(b) Let a, b be positive real numbers. Ifa, A,,A,, bare inA.P.;a,G,,G,, bare 
in G.P. anda, H, , H,, b are in H.P. , show that 


GG, _A,+A, _ (2a+b)(at+ 2b) 
HH, H,+H, Sab [JEE 2002 , Mains ,5 out of 60] 


9. Ifa, b,c are inA.P., a’, b’, c? are in H.P. , then prove that either a=b=c or a, 
b, 5 form a G.P. [JEE-03, Mains-4 out of 60] 


10. The first term of an infinite geometric progression is x and its sum is 5. Then 
[JEE 2004 (Screening)] 
(A) 0<x< 10 (B) 0<x<10 
(C) S<x<0 (D) x> 10 


11. Ifa, b, c are positive real numbers, then prove that [(1 + a) (1 +b) (1 +¢)]’>7’ a# 
b* aa [JEE 2004, 4 out of 60] 


12. (a) In the quadratic equation ax* + bx + c = 0, if A = b’ — 4ac and 


a +B, a? + B, a? + B* are in G.P. where a, B are the roots of ax? + bx +c = 0, 


tien [JEE 2005 (Screening)| 
(A) A+0 (B) ba=0 
(C) cA=0 (D) A=0 


sal | 
(b) If total number of runs scored in 7 matches is a=) (2! -n—2) where 
n> 1, and the runs scored in the k" match are given by k-2"*, where 1 <k <n. 
Find n. [JEE 2005 (Mains), 2] 
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2 3 n 
13. If A, = ie ~ a Heese +(-1)"" 2 and B =1-—A, then find the 
4 4 4 4 ” > 


minimum natural number n, such that B. > A,. Vv n>n,. [JEE 2006, 6] 


Comprenension (0.(a) to Q.(c)) : 


| 14. Let V. denote the sum of the first “r’ terms of an arithmetic progression (A.P.) 


whose first term is ‘r’ and the common difference is (2r — 1). 


et Vie Vea ond = = tonne. 


(a) The sum V,+V, + ...... a is 
(A) n(n + 1)(3n?-n+ 1) (B) n(n + iene n+ 2 
1 1 
(C) 5 n(2n’—n+ 1) (D) 3 (2n? — 2n + 3) 


(b) T, is always 
(A) an odd number (B) an even number 


(C) a prime number (D) a composite number 


(c) Which one of the following is a correct statement? 


[JEE 2007,4+4+ 4] 
(AY O05 0. cata are in A.P. with common difference 5. 
(By 09020 paces are in A.P. with common difference 6. 
(C) O50, Oost are in A.P. with common difference 11. 
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Comprenension (0.(a) to Q.(c)) : 


| 15. Let A,, G,, H, denote the arithmetic, geometric and harmonic means, respectively, 
of two distinct positive numbers. Forn>2,letA, , and H__, have arithmetic, 


geometric and harmonic means as A_,, G_, H, respectively. 


(a) Which one of the following statements is correct? 
Cueo, > G,> Ga 
(BG, = Gy Gy saes, 
(CEG = GHG, a 
(D) 4G, = G,< Gy a at, > G, > GP ...... 


(A) A, >A,>A,>...... 
(By) Ay SA, SA, Spec: 
i) A >A, >A, >... and A, <A,<A, gam... 


(A, <A, <A, <...... and A, >A,> A Sam 
(c) Which one of the following statements is correct? [JEE 2007,4+4+4] 
(A) H, ih, > H, > ...... 
(B) H, < HN <...... 
(C) H, > H, > Bg... and H, < H, < H, say 


(D) H, < H, < H, <3 and H, > H, aaailey...... 
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16. (a) A straight line through the vertex P of a triangle PQR intersects the side QR at 


the point S and the circumcircle of the triangle PQR at the point T. If S is not 


the centre of the circumcircle, then [JEE 2008, 4] 
wit. 2 _ Ge 144.2 _ 

PS ST JQS*xSR PS ST JfQsxSR 
ek: oy—-h& — > 

PS ST QR PS ST QR 


@ ASSERTION & REASON 


17. 


18. 


(b) Suppose four distinct positive numbers a,, a,, a,, a, are in G.P. Let b, =a,, b, = 


b, +a,, b, =b, + a, and b, =b, aay. BQ [JEE 2008, 3 (-1)] 
STATEMENT-1 : The numbers b,, b,, b,, b, are neither in A.P. nor in G.P. 

and 

STATEMENT-2 : The numbers b , b., b,, b, are in H.P. 


12-2? ~32 4 
(A) Statement-1 is True, Statement-2 is True; statement-2 is a correct explana 
tion for statement-1 
(B) Statement-1 is True, Statement-2 is True; statement-2 is NOT a correct 
explanation for statement-1 
(C) Statement-1 is True, Statement-2 is False 


(D) Statement-1 is False, Statement-2 is True 


Ikea, k= 1, 23 , 100, denote the sum of the infinite geometric series whose 

2 
first term is and the common ratio is = Then he value of 100! + 
100 P ; 
¥| (k’ -3k +1), | is [JEE 2010] 
k=1 
BI 25955: Bg svicvcaass , a,, be real numbers satisfying a, = 15, 27 — 2a, > 0 and 

2 2 2 
a, =2a,—a,, fork =3,4....., 11. If 2.782741 = 90, then the value of 
1] 

a, ae a, Tea a1 1S equal to [JEE 2010] 


11 
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19. 


20. 


24. 


22. 


23. 


24. 


25, 


Leta,a,a 


> 455 A, «+5 2,5, be an arithmetic progression with a, = 3 and = 


P > 
Si a,.1 < p <100. For any integer n with 1 < n< 20, let m=5Sn. If 5 does not 


i=l n 


depend on n, then a, is [JEE 2011] 


The minimum value of the sum of real numbers a°, a+, 3a°, 1, a®and a'° with a > 0 


is [JEE 2011] 
LS ee be in harmonic progression with a, = 5 anda,, = 25. The least 
positive integer n for which a, < 0 is : [JEE 2012] 
(A) 22 (B) 23 
(C) 24 (D) 25 
4n (kt) 
Let S = xed) 2k? Then S, can take value(s) [JEE Advance 2013] 
k=l 
(A) 1056 (B) 1088 
() 1120 (D) 1332 


Let a, b, c be positive integers such that uw is an integer. If a,b, c are in geometric 
a 


progression and the arithmetic mean of a, b, c is b + 2, then the value of 


2 
a ta-14 i, [JEE Advance 2014] 
atl 


Suppose that all the terms of an arithmetic progression (A.P.) are natural numbers. 
If the ratio of the sum of the first seven terms to the sum of the first eleven terms 
is 6 : 11 and the seventh term lies in between 130 and 140, then the common 


difference of this A.P. is [JEE Advance 2015] 
et b> 1 fori=1, 2, ...... , 101. Suppose log.b,, log.b., ...... , log .b,,,are in 
Arithmetic Progression (A.P.) with the common difference log 2. Suppose a,, a,, 


are in A.P. such that a, =b, and a, = b,. 


ceseee 5 Fio1 


ia b, + b, sae oop a+ a, ae a,,, then [JEE Advance 2016] 
(A)s>tanda,,, >b, (B)s>tanda,,,<b,,, 


01 


oped >b, (D)s<tanda,,, <b,,, 


01 
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26. The sides of a right angled triangle are in arithmetic progression. If the triangle has 
area 24, then what is the length of its smallest side? [JEE Advance 2017] 


SECTION-1 
1. 8B 2.B 3. B 4. B 5. A 6. A 
Teal B} 8. D 9. C 10. C 11. D 12. B 
13. B 14. A 15. C 16. A 17. D 18. A 
19. A 20. D 21. C 22. C 23. B 24. B 
25. B 26. D 27. C 28. D 

SECTION-2 


1. (a) B (b) D 


2. (t,n, a) € 1 4.108 ! a 4216 ‘ 1 a 144 | 5 180 4 A 
3 3 9 9 81 


3. (a) D (b) A 4. A=3; B=8 5. AP. 

6. x= 2,/2 and y =3 

7. (a) A, (b)C, (c) D, (d) [(Aj, Aggeeensnees A,) (H,, 1, 4a. H,)] 

8. (a) D 10. B 12. (a).C, (b) n=7 
13. fame 5 14. (a) B; (b) D; (c)B 15. (a) C; (b) A; (c) B 
16. (a) B,D; (b) C 17. 3 18. 0 

19. 9or3 20. 8 21. D 22.49A, D 


23. 4 24. 9 25. B 26. 6 
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SECTION-1 


PERMUTATION AND 
CHAPTER | COMBINATION 


@ SINGLE CHOICE QUESTIONS 


1. 


From a group of 10 professors A,, A,,....A,, how many ways can a committee of 


5 members be formed so that atleast one of professor A, and professor A, will be 


included. 
(A) 196 (B) 252 
(C) 140 ce ows 


. Let S = {1, 2, 3,....., n}. Find number of unordered pairs (A, B) of subsets of S such 


that A and B are disjoint, where A or B both may be empty. 


3" -1 
2 


(D) 2°+1 


(A) 3° (B) 


3" +1 
2 


(C) 


. In how many ways can we choose a black square and a white square from a 


chessboard so that they are neither in the same row nor the same column. 
(A) 658 (B) 768 
(C) 1024 (D) 972 


: 4 a... : : a 
. Consider a rational number . in its lowest form a, b are integers, with 0 < 5 t; 


b > 1. How many of these have ab = 15! 
(A) 64 (B) 32 
(C256 (D) 16 
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5. How many permutations of the digits of the number 123456789 are there in which 
none of the blocks 12, 34 or 567 appear. 


(A) 9!-— 661 x 5! (B) 9!- 110 x 6! 
(C) 9!-—41 x 7! (D) 9!—55 x 7! 
6. Five boys and 6 girls must sit around a round table. How many arrangements 


are possible if Ram (a boy) must always be adjacent to seeta and geeta 


(two girls). 
(A) 10!—2 x 6! (B) 6 x 8! 
(C) 9! x6 (D) 2 x 8! 


7. In how many ways may one seat 100 people into 20 distinct round tables in such a 


way that there are 5 people per table. 


100! (41)° 100! 
OS  0n° ®) (aon 

100! (4!)° 100! (5!)" 
© “eons ©) 0n% 


8. The number of ordered triplets (a, b, c) from the set {1, 2, 3, 4,.....,100} such that 


a<b<c is equal to 
(A) ae (B) mo, 
(C) a e + a O (D) y + 30M) + eC.) 


9. Given ‘n’ different objects arranged in a row. Then the number of ways of choosing 


k of them so that no two of them are consecutive is equal to 
(A) "C, (B) **C, 
(emec n-k+1) 0) ey 
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10. In how many ways can we distribute k identical balls into n different boxes 


so that each box contains atmost one ball and no two consecutive boxes 


are empty. 
(Ay Cs BB) See 
(C) °C, Dyed, 
11. How many different sets of ‘k’ numbers {a,, a,, ....., a,} with integral 


(A) es © (B) ins Sa 
(C) ieee © (D) — 


12. Find number of points (x, y) in xy plane with both x and y integers which satisfy 


Ix] + |y| < 100 
(A) 19801 (B) 20000 
(C) 19404 (D) 19602 


13. The number of three element subsets from the set {1,2,3,...., 298, 299, 300}, such 
that the sum of the elements is a multiple of 3 is equal to 
(A) 4851 (B) 1004851 
(C) 1014881 (D) 998624 


14. How many integers are there between 0 and 10° having the digit sum equal to 8. 
(A) 560 (B) 495 


ce) 35 (D) 640 
15. In how many ways 2n + | identical oranges can be distributed among 3 persons so 
that the sum of number of oranges received by any two persons should exceed the 


number of oranges received by the other. 


(A) n(n — 1) (B) a 
n(n —5) n(n+1) 
(p) 
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16. 


17. 


18. 


19. 


20. 


The number of triples (A, B, C) where A, B, C are subsets of {1, 2, 3,....., n} such 
that AN BN C=0,AN Bz, BM C = 61s equal to 

(A) 7" 2.6"+ 5" (B) 7-64 5" 

(C) 7-5 (D) 7"°- 3.6"- 5" 

A postman has to deliver five letters to five different houses. Mischievously, he 
posts one letter through each door without looking to see if it is the correct address. 


In how many different ways could he do this so that exactly two of the five houses 


receive the correct letters. 
(A) 20 (B) 40 
(C) 60 (D) 15 


There are 10 bags B,, B.,.....,B,, which contain 31, 32,....,40 distinct articles 


respectively. The total number of ways to draw 10 articles all from a single bag is 
(A) Oo (B) yf 
(C) aC f- aC, (D) EC. 


0 


Let a=i+ j +k and F bea variable vector such that ti,t.j and £.k are positive 


integers. If f.4 < 12, then the number of values of f is 


(Gay Cc, (B) “C, 

ce *C, (D) «ee 

How many line segments have both their endpoints located at the vertices of a 
given cube. 

(A) 36 (B) 28 


(C) 45 (D) 21 
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21. 


22. 


23. 


24. 


25, 


At a couple dance party, each man danced with exactly four women and each 


woman danced with exactly three men. Nine men attended the party. How many 


women attended the party. 
(A) 12 (B) 11 
(C) 10 (D) 14 


The number of all 6-digit natural numbers having exactly three odd digits and three 


even digits is equal to 


(A) 321150 (B) 271250 
(C) 182510 (D) 281250 


There are eight rooms on the first floor of a hotel, with four rooms on each side of 
the corridor, symmetrically situated (that is each room is exactly opposite one other 
room). Four guests have to be accomodated in four of the eight rooms (that is, one 
in each) such that no two guests are in adjacent rooms or in opposite rooms. In how 
many ways can the guests be accomodated. 

(A) 24 (B) 48 

(C) 96 (D) 72 

There are five cities A, B, C, D, E on a certain island. Each city is connected to 
every other city by road. In how many ways can a person starting from city A come 
back to A after visiting some cities without visiting a city more than once and 
without taking the same. road more than once. (The order in which he visits the 
cities also matters) 

(A) 60 (B) 61 

(e) 63 (D) 64 

Find number of ways to distribute 8 distinct balls among 3 children so that every 
child receives atleast one ball is 

(A) 6308 (B) 6561 

(C)2 5796 (D) 3793 
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26. The greatest of dso that 12¢ divides in 100! is equal to (d € N) 
(A) 47 (B) 48 
(C) 49 (D) 97 
27. How many different 9 digit numbers can be formed from the number 223355888 


by rearranging its digits so that the odd digits occupy odd positions. 


(A) 300 (B) 60 
(C) 240 (D) 360 
28. Let A= {X,, X,, X,, X4 X5 XX, and B= {y,, y,, y,}. The total number of functions 


f : A— B that are onto and there are exactly three elements x in A such that f(x) = 
y, 1s equal to 
(A) 12x 'C, (B) 15 x 'C, 
i) 16 x (D) 14x 'C, 
29. The number of interior points where diagonals of a convex polygon of n sides 


intersect if no three diagonal pass through the same interior point is equal to 


_1)(n—2)(n 3 n(n—1)(n—2)(2n—1) 
n(n Ya Yin ~ 3) gpa Da—2en—) 


(C) °C, (D) 


(A) 


n(n —1)(n —2)(n —3) 
12 


30. The number of ways to select n objects from 3n objects of which n are identical 


and rest are different is equal to 


on1_ _(2n)! ped pT)! 
(A) 2 ai (Bye + ad) 
(C) J2n-t Qn)! (D) Jnl _ (2n)! 


(n!)° (n!)?2 
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31. 


32. 


23. 


34. 


35. 


36. 


The number of common divisors of 10800 and 9000 is equal to 

(A) 36 (B) 48 

(C) 60 (D) 45 

A, B are two students in a group of n students. If the number of ways of assigning 
the n students to a line of n single rooms such that A and B are not in adjacent 
rooms is 3600, then n is equal to 

(A) 9 (B) 8 

(Qj (D) 6 

The number of three digit numbers of the form xyz such that x < y and z <y is 
(A) 221 (B) 240 

(C) 256 (D) 276 

The number of all possible four digit numbers having exactly two fives and no two 
consecutive digits identical is equal to 

(A) 216 (B) 225 

(C) 228 (D) 235 

The number of ways in which all the letters of the word ‘SAKSHAM’ can be 


placed in the squares of the figure shown, no that no row remains empty is equal to 


(A) 95760 (B) 94640 
(C) 97840 (D) 82120 


If three dice are rolled and we make a set of numbers shown on the three dice. How 
many different sets are possible. 

(A) 56 (B) 15 

(©) 216 (D) 224 
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SECTION-2 
@ ONE OR MORE THAN ONE CORRECT QUESTIONS 


1. Let A= {1, 2, 3,......n}. The number of functions f : A +A which is strictly 


increasing such that f(i) <i Vi e Ais equal to 


(A) st Ol = aa Or (B) = 8s 2 mn ic 
2n-2 2n 
Cc. Cy 
(C) (D) — 


2. LetS = {1, 2, 3, 4......., (a DP, where n= 6 and let T= {(x,y,z) | x, y,z ¢ Sjx<z, 


y < z}, then number of members of T is equal to 


(A) sca Om a OF (B) aoe. 2 aC, 
n n-l 

(Cc) YK’ (D) Dyk 
k=1 - 


3. A decimal code is declared legal if it has an even number of zeros. For example 
1900200 is a legal code, but 10002 is not. Let a, be the number of legal decimal 
codes of length ‘n’. Then 

by 8" +10" 


n 


(A) a,=8a_,+ 10"! (B) a 


(C) a=9a_,+ 10° (D) a, = 9" + 10" 


4. If Mr. A can climb either one step or two steps at a time. Let a, is the number of 


ways, he climbs a n-step staircase then 


(A) a, = 35 (B) a=a, +a, 
() a,=55 (D) a,, = 144 
5. The number of ways to choose a subset of two elements {a, b} from the set 
m2, 3, 4, ....... , 49, 50} such that (The pair {a, b} is indistinguishble from the pair 
{b, a}) 
(A) |a—b| <5 is 245 (B) |a—b] <5 is 235 


(C) |a—b| =5 is 45 (D) |a—bj| = 5 is 1035 
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6. The sequence of all positive palindromes are written in ascending order 1, 2, 3, 4, 
DOs Pot Ml 22a ca 


Then 

(A) the 2018" positive palindrome is 1019101 
(B) the 1998" positive palindrome is 1001001 
(C) the rank of 2140412 is 3139 

(D) the rank of 1999999 is 2998 


7. Givne ‘2n’ different objects arranged around a circle, the number of ways of 


choosing k of them so that no two of them are consecutive is equal to (0 <k <n) 


(A) 2n-k+1C _ anke1C (B) 2n ante 1C 
k k-2 k k-1 
n(4n —4k +1) 5, 
Cc 2n-kO D eset 
‘a (2n —k) ie ©) (2n—2k +1) 


8. The number of ordered triplets (x, y, z) of non negative integers satisfying the 


conditions. 

x+y+z<100 and x<y @& 
(A) if x is odd is 14724 (B) if x is odd is 14722 
(C) if x is even is 16065 (D) if x is even is 16164 


9. Let x be the number of 6 digit numbers, the sum of whose digits is even and y be 


the number of 6 digit numbers, the sum of whose digits is odd, then 
(A) x+y=9x 10° (Bay 
@) x=y (D) y = 450000 
10. There are n lines in a plane, no two of which are parallel and no three of them are 
concurrent. Let the plane be divided by n lines in a, parts, then 
OO) Jaa (BySa = an. 
(C) a,= 22 (D) 4,,= 56 
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11. There are n married couples at a party. Each person shakes hand with every person 


other than her or his spouse. The total number of handshakes must be 
(Ay.°C,=20 & *C,-n 
(C) 2n(2n - 1) (D) 2n(n— 1) 

12. Let 5 letter words are formed using the letters of the word ‘CALCULUS’. Then 
(A) The number of all such possible words is 1110. 


(B) The number of words with exactly one alike pair of letters is 720. 
(C) The number of words with exactly two alike pair of letters is 270. 


(D) The number of words with exactly one alike pair of letters is 480. 


13. Let a person has to go from A to D moving along horizontal and vertical grids using 


shortest path (as shown in figure). Then 
D 


A 
(A) The number of paths is equal to 276. 
(B) The number of paths is equal to 186. 
(C) The number of paths in which he doesn’t cross point N is equal to 36. 
(D) The number of paths in which he doesn’t cross point M is equal to 60. 


14. Consider all possible permutations of all the letters of the word ‘CONTINUITY’, 


then the number of permutations. 


(A) Which have ‘COUNT?’ in all of them is 2(5!). 
(B) Which have ‘COUNT? in all of them is 3(5!). 
(C) Which have all vowels separated is 15(7!). 
(D) Which have all vowels separated is 7(7!). 


| Permutation and Combination | 101 | 


15. 


16. 


17. 


18. 


19; 


Let a, be the number of non empty subsets of S = {1, 2, 3, 4,.....n-1, n} such that 
there are no two consecutive numbers in one and the same set, then 

(A) a.=4,, 74, 

(C} a,=233 (D) a,=21 

‘A’ has cans of paint in eight different colours. He wants to paint the four unit 


(B) a, = ai 7 a z 1 


squares of a 2 x 2 board in such a way that neighbouring unit squares are painted in 


different colours. 


(A) The number of distinct colouring schemes ‘A’ can make is equal to 2072. 

(B) The number of distinct colouring schemes ‘A’ can make is equal to 2036. 

(C) The number of distinct colouring schemes ‘A’ can make in which two colour- 
ing schemes are considered the same if one can be obtained from the other by 
rotation is equal to 532. 

(D) The number of distinct colouring schemes *A’ can make in which two colour- 
ing schemes are considered the same if one can be obtained from the other by 
rotation is equal to 616. 

The integers from 1 to 1000 are written in order around a circle. Starting at 1, every 

fifteenth number is marked (i.e. 1, 16, 31, .....). This process is continued until a 


number is reached which has already been marked, then marked numbers are 


(A) 11 (B) 17 

(C) 986 (D) 996 

The numberof selections of 4 letters taken from the word COLLEGE is equal to 
(A) 24 

(B) 18 


fe) Coefficient ommis (1 + xP (1 +x+x?) 

(>) Coefficient of xml + xP (1 +x+x’P 

All the five digit numbers in which each successive digit exceeds its predecessor 
are arranged in the increasing order. The 105" number does not contain the digit 
(A) 1 (B) 2 

(C) 3 (D) 4 
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SECTION-3 


@ COMPREHENSION BASED QUESTIONS 


Comprenension: (0.1 to 0.3 


A library has 5 indistinguishable physics books, 4 indistinguishable mathematics 
books and 3 indistinguishable chemistry books. In how many distinguishable ways | 


can a student take home. 


1. 6 books 

(A) 16 (B) 18 (C) 19 (D) 20 
2. 6 books taking atleast one of each subject. 

(A) 11 (B) 8 (C) 10 (D) 9 
3. 6 books taking not more than 2 of each subject. 

(A) 1 (B) 2 (C) 4 (D) 6 


Comprenension (0.4 to 0.5) : 


Each of 5 woman who attend a banquet checks her coat and hat with the 
receptionist on arrival. Upon leaving, each woman is given a coat and a hat at 


random. 


4. The number of ways these coats and hats may be distributed such that nobody gets 
back both her coat and her hat is 


(A) 2048 (B) 1936 (C) 1956 (D) 1978 
5. The number of ways these coats and hats may be distributed such that nobody gets 
back either her coat or her hat is 


(A) 14400 (B) 118000 (C) 11842 (D) 11844 
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Comprenension (0.6 To 0.8) : 


A point in the x-y plane whose cordinates are integers is called a lattice point. 

Consider a path from the origin to the lattice point A(n, n), where n is non negative, 

that 

(i) tats from origin. 

(ii) is always parallel to the x-axis or y-axis. 

(iii) makes turns only at a lattice point, either along positive x-axis or along the 
positive y-axis. 

(iv) terminates of A. 


Find the number of paths from (0, 0) to (n, n) such that 


6. Either x > y at all interior lattice points or y > x at all interior lattice points. 


2n-l 
A 2n-2 _ 2n-2 B 2 n 
( ) Cy C, ( ) (n +1 
3 2n 
& 2n-2 D ) n 
= ™C, (D) g— 
7. y <x at every lattice point on the path 
2n 2n-2 
(Ay (B) —! 
n+l n 
ee oa an-1 a 
(ay**c,,-™°C, (D) ——= 
8. The path never crosses the line y = x. 
2n-1 
n 2n-2 2n-2 
2 (B) 2(™°C,,-*°C,) 
C Z ae D 2 ‘— 
(©) = *°C,, Os, 
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Comprenension (0.9 to 0.11): 


Consider a binary string which consist only of digits 0 and 1. Let a, be the number 
of binary strings of length ‘n’ that do not contain the sequence 11 and b, be the 


number of binary strings of length ‘n’ that do not contain the string 111. Then 


(For example 0001001010 is a binary string of length 10) 


9. a, is equal to (where n> 5) 
(A) cSGg2a_, (B)Sar a 
(C) 2a 47 a. 


2 


10. b, is equal to (where n > 5) 
(A) b+ 2b, 7 3b_, (Bape +b Ab 


(C) 4b, , + 2b 4 a big (D) D4 7] o£ 
11. b, is equal to 

(A) 64 (B) 58 

(Ga26 (D) 44 


Comprenension (0.12 to 0.13) : 


A bag has 5 white marbles, 3 red marbles, and 5 blue marbles, marbles are drawn 
one by one and without replacement till all marbles are drawn. Marbles of each 


colour are indistinguishable. Then 


12. In how many ways may one draw the marbles out of the bag if all blue are drawn in 
odd numbered draws, or all blue are drawn in even numbered draw. 
(A) 1202 (B) 1448 
(C) 1512 (D) 1668 
13. In how many ways will all red marbles come before any of the blue marbles. 
(A) 1496 (B) 1287 
(C) 1024 (D) 967 
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Comprenension (0.14 to 0.16) : 


14. 


15. 


16. 


Consider the word ‘ASSASSINATION’. How many different arrangements are 


there of all the letters of the word given so that 


The first N precedes O. 

13! 10!1x °C, 13! 
) S114! 8) 3131412! © 3! m 314! 
The first A precedes the first S. 


(A) 2700 x a (B) 150 x me. (C) one. (D) BC ali 


First A precedes the first S and the first N prercedes O 


3x13! 13! (Cc) 13!x11! 5x13! 


4x5! ®) 7x4! ti 2x7! 


Comprenension (0.17 to 0.18) : 


17. 


18. 


Eleven criminals want to keep the location of their master criminal in a safe. They 
want to be able to open the safe only when any 6 of them are present. The safe is 
thus equipped with a number of different locks, and each criminal is given the keys 


to some of these locks. 


What is the minimum number of locks required 
(A) 256 (B) 504 (C) 462 (D) 420 


What is the minimum number of keys each criminal must carry 


(A) 216 (B) 252 (C) 126 (D) 504 
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Let there is a large pile of red, white, green and blue balls, where balls are all alike 
except for the colour. Then find the number of ways to select 20 balls from them so 


that 
19. The selection has atmost 3 green balls. 
(A) 802 (B) 969 
(C) 973 (D) 879 
20. The selection has an even number of white balls 
(A) 844 (B) 929 
(C) 948 (D) 1017 


Comprenension (0.21 to 0.22) : 


A committee of 10 person is to be selected from 9 women and 8 men consisting of 


atleast 4 women and 4 men. Find number of ways committee if can be formed if 


21. Miss X refuses to work with Mr. Y 
(A) 12182 (B) 5586 
(C) 10876 (D) 10878 
22. Miss X and Mr. Y insist to work together 
(A) 9128 (B) 6486 
(C) 10876 (D) 8232 


: =— 107 
| Permutation and Combination 


Comprenension (0.23 to 0.25) : 


There are ‘m’ seats in the first row of a theatre, of which ‘n’ are to be occupied, 


where m is odd and n is even and n < —. Then find the number of ways of 


arranging ‘n’ persons so that. 


23. N two persons sit side by side. 


(A) ae OF (n—-1)! (B) ™-"* Pp 
ae. (D) "?, 
24. Each person has exactly one neighbour f 
m-n+l m-—n+tl n 
2 2 
nN m—n+l n F 
m-n C ae ! C n = ! 2 2 
ond weft 
25. Out of any two seats located symmetrically about the middle of the row, atleast one 
is empty 
 ™c2"nt+ ™ Cn! 2" (B) "'C, 2"n! 
mt ml om) 
(ON? C,2"n! (D) 2"ntl2 FC, + 7 Cua) 


Comprenension (0.26 to 0.28) : 


Consider the word ‘MATHEMATICS’. Find the number of all possible words that 


can be formed using all letters of the given word so that. 


26. The odd numbered places do not contain all distinct letters. 


Wt 9! (111)5!6! 11! (113) 5! 6! 
21212! 212! 21212! 21212! D) 51212! 


(A) 


27. Two M’s and two T’s are together but 2A’s are not gogether. 
6! 4! 8! 

! pana ! a2 

(A) (28)7! (B) or (C) (24) 7! (D) T 


28. Two vowels are never together. 


(A) 115 x8! (B) 210 x7! (C) 220 x 7! (D) 240 x 7! 


ed 
SECTION-4 


@ MATCH THE COLUMN 


1. Five balls are to be placed in three boxes. Each can hold all the five balls. The 


number of different = can we place the balls so that no box remain empty if 


ar ee Column-II 


g and boxes are all different is equal — 
balls are identical but boxes are 
different is equal to 


balls are different but boxes are (R) | 25 
identical is equal to 

balls as well as boxes are identical is 50 
aca to 


Pe ise 


2. The number of 10 letter permutations comprising 4a’s, 3b’s and 3c’s such that 


EEE Column-Il 


= a’s are separated and all b’s are together as 
is equal to 
(B) | a’s are separated and exactly two b’s a 
are together is equal to 


(C) | no two adjacent letters are identical is (R) | 150 
equal to 

(D) | no two b’s are together, no two c’s are 180 
a and all ‘a’s are 


|@| ee 
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3. A person moves in the x-y plane moving along points with integer coordinates x and 
y only. When she is at point (x, y), she takes a step based on the following rules: 
(a) if x+y is even, she moves to either (x + 1, y) or (x + 1,y +1). 
(b) ifx+y is odd, she moves to either (x, y+ 1) or (x + 1, y +1). 
The number of distinct paths can she take to go from (0, 0) to (8, 8) given that 


a i 
she took exactly three steps to the right | 210 
fies 
she took exactly two steps up 320 
(x, y) to (x,y +1)) is equal to - 
she took exactly four as to the right | (R) | 364 
a 
she took exactly three steps to the right | (S) | 462 
(x, y) to (x +1, y)) and exactly three ee 
steps up ((x, y) to (x,y +1)) is equal to 


Css 


4. A is set containing ‘n’ elements. A subset A, of A is chosen. The set A is 


reconstructed by replacing the elements of A,. Then a subset A, of A is chosen and 
again set A is reconstructed by replacing elements of A,. In this way we choose 
‘m’ subsets A,, A,, A,,....., A, m > 3. Then the number of ways of choosing 

AA, Aye , A. such that 


Column-I | Column 


EX OTN Gi U A, contains exactly al (2 = 18 
elements of A (r <n) is 

© A, contains exactly ‘r’ py °C (2"—-1)"* 
at of A us < =) is 


Sle 


a (2) 
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The number of ways of selecting two 
parallel lines from the edges and face 
diagonals of a cube is equal to 


The number of ways of selecting two 
skew face diagonals from the edges 


and face diagonals of a cube is equal to 


The number of ways of selecting an 
edge and a face diagonal from the edges 
and face diagonals of a cube such that 


they are skew is equal to 


The number of ways of selecting two 


coplanar and perpendicular ines from 
the edges and face diagonals of a cube 
is equal to 


6. Let N be the number of 4 digit numbers, abcd (where a, b, c, d are digits) satisfying 


the condition in column-I and the last digit of N in column-II. 


Column-I Column-II 


| a, b, c, d are distinct and a > max {b, c, d} 
a, b, c, d are distinct and a< min {b, c, d} er 


Bh fo} 
fe 
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7. LetA= {1, 2, 3, 4}, B= {1, 2, 3,4, 5, 6, 7, 8} 


(A) | The number of functions f : BA, i 
such that if x, > x,, then f(x,) = f(x,) V 
x, € Bis N. Then the sum of digits of N 
is 
The number of onto functions f :B— | (Q) 
A such that if x, > x,, then f(x,) < f(x,) 
V x, € BisN. Then the sum of digits of 
Nis 


The numbers of one-one function f: A | (R) 

— B such that f(x) #x Vx eAisN. 

Then the sum of digits of N is 

The number of one-one function f: A (S) | 10 
— B such that there are exactly two, x, 

x € A for which f(x) = x is N. Then the 

sum of digits of N is 


es | ee 
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SECTION-5 


@ SUBJECTIVE TYPE QUESTIONS 


1. 


Let0<a<b<c<d<e<f<g bea geometric sequence of integers. Let *(k) 


denote the number of divisors of k. For example *(6) = 4 because 1, 2, 3, 6 are 


divisors of 6. If *(a) = 7, *(g) = 13 and d—c = 432, then find |] ([.] denote 
greatest integer function) 


. Let N is the number of times digit 5 is written when listing all natural numbers 


from 1 to 10°. Then the sum of digits of N is 


. Let N be number of ways four different integers be chosen from the set 


{1, 2, 3, 4, ...., 104, 105} so that their sum is divisible by 4, then Fa is equal to 
10 
([.] denote greatest integer function) 


. Let N be the number of ordered 6-tuples (x,,x,,x,,X,,X.,X,) Of positive integers 


satisfying x,+x,+x,+3x,+3x.+5x,= 21, then JN is equal to 


. Let N is the number of 4 element subsets {a, b, c, d} of {1, 2, 3, 4,....,20} such that 


a+b+c+dis divisible by 3. Then the sum of the digits of N is equal to 


. Suppose A,, A,,....,A, are six sets, each with four elements and B,, B.,......,B, are n 


sets each with two elements. Let S= A, UA, U...U A, = B, U B,U....U B_. Given that 
each element of S belongs to exactly four of the A’s and to exactly three of the B’s, 


then n is equal to 


. Suppose A, A.,..., A,, 18 a 20 sided regular polygon. Let N be the number of non 


isosceles triangles that can be formed whose vertices are the vertices of the polygon 


[N 
but whose sides are not the sides of the polygon. Then 10 is equal to 
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8. 


10. 


11. 


12. 


13. 


14. 


Let A,A,A,...A,,, be a regular 200-sided convex polygon. Make the diagonals 
AA... 1= 1,2,3,...,200, where A.,,,, =A, for 1 <i<9. Let N be themumberof 
distinct points of intersection formed inside the polygon by these 200 diagonals, 
then the sum of the digits of N is 


. There are 6 given points on a circle and each two points are connected by a 


segment. Suppose that any three segments are not concurrent, so any three 
intersecting segments form a triangle inside the circle. Let N be the number of 


triangles formed, then sum of digits of N is 


All the 7 digit numbers containing each of the digits 1, 2, 3, 4, 5, 6, 7 exactly once 
and not divisible by 5, are arranged in the increasing order. Let N be the 2018" 
number in this list, then the last digit of N is 


An insect moves from (0, 0) to (6, 3) by moving through lattice points (lattice 
points are point (x, y) such that x, y € I), moving either one unit right or one unit 
up at each step. Let N be the number of paths in which the lime segments joining 


(2, 1) and (2, 2) and (3, 2) and (4, 2) are avoided, then = is equal to ([.] denote 
greatest integer function). e 


Let N be the number of all 5 digit numbers each of which contains the block 15 and 
is divisible by 15. Then the last digit of N is 


Let N be the number of 6 digit numbers such that the digits of each number are all 
from the set {1, 2, 3, 4, 5} and any digit that appears in the number appears atleast 
twice. Then the last digit of N is 


Let N be the number of all 6 digit numbers such that the sum of their digits is 10 
and each of the digits 0, 1, 2, 3 occurs atleast once in them, then the last digit of N 


1S 
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15. Let N be the number of all 4 digit numbers having non zero digits and which are 
divisible by 4 but not by 8. Then the last digit of N is 


16. Let X = {1, 2, 3,.....,12} and N be the number of pairs {A, B} such that 
Ac X,B & X,Az#BandAf B= {2, 3, 5, 7, 8}. Then the value of N is 


17. Find the number of eight digit numbers the sum of whose digits is 4. 


18. Find number of all 4-tuples (a, b, c, d) of natural numbers with a < b < c and 
al blo! =34 


19. Let N be the number of non empty subsets S of the set {0, 1, 2, 3,....,.9} so that the 
sum of elements of ‘S’ is divisible by 3. Then the sum of the digits of N is 


20. Let N be the number of ordered pairs (A, B) where A and B are subsets of 
{1, 2, 3, 4, 5} such that neither A ¢ B nor B © A. Then N is equal to 


21. Suppose 32 objects are placed along a circle at equal distances. Let N be the 
number of ways can 3 objects be chosen from among them so that no two of the 
three chosen objects are adjacent nor diametrically opposite. Then the value of N 


is 


22. Let N be the number of 3-digit numbers having atleast one 5 and atmost one 3. 
Then N is equal to 


23. There are four basket ball players A, B, C, D. Initially, the ball is with A. The ball is 
always passed from one person to a different person. Let N be the number of ways 


the ball come back to A after seven passes, (For example A> C>B>D—-A—>B 


—+ C > Aand so on). Then N is equal to 
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24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


Let N be the number of positive integers less than 1000 have the property that the 
sum of the digits of each such number is divisible by 7 and the number itself is 


divisible by 3. Then N is equal to 


Let N be the number of triplets (a, b, c), where a, b,c € {1, 2, 3, 4, 5} such that 
2? + 3° + 5° is divisible by 4. Then the sum of digits of N is 


Let A= {1, 2, 3, 4, 5.,......,99, 100} and B be a subset of A such that the sum of no 


two elements in B is divisible by 7. Let N be maximum number of elements in B, 


BS, 
then 5 is equal to 


Let 5 letter words are formed using the letters of the word ‘CALCULUS’ and N is 
the rank of word CALCU among them as arranged in dictionary. Then the sum of 
digit of N is 


Let N be the number of 5 letter words can you spell using the letters S, I and T only, 
if a ‘word’ is defined as any sequence of letters that doesn’t contain 3 consecutive 


consonants. Then the sum of digits of N is 


A number has four divisors and sum of its divisors excluding | and itself is 30, then 


the number of such numbers is equal to 


The number of order triplets (a, b, c) such that LCM(a, b) = 1000, LCM (b, c) = 
2000 and LCM (c, a) = 2000 is 


Let N be the number of eight digit numbers that can be formed using the digits 1, 2, 
3, 4 only such, that sum of the eight digits is 12. Then the sum of digits of N. 
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32. Consider all 5 digit numbers such that the sum of their digits is 7 and each of the 


digits 0, 1, 2 occurs atleast once in them, the number of such numbers is equal to 


33. Aclass contains three girls and four boys. Every saturday, five students go on a 
picnic, a different group being sent each week. During the picnic, each girl in the 
group is given a doll by the accompanying teacher. After all possible groups have 


gone once, the total number of dolls the girls have got is equal to 


34. The total number of divisors of 3°5’7° which are of the form 4k + 1,k >0,k € Lis 


equal to 


35. A is the set of three digit numbers formed using the digits 1, 2, 3,.....,8, 9 using each 
digit at the most once. Also every number in A has exactly one even digit. Find the 


sum of all the numbers in A. 


36. An ant has to travel from point C to A along the gridlines. It gets lost on its way 
but manages to reach A by travelling 12 units in all. Its first two moves are CM and 
MK and its last two moves are PQ and QA. In how many ways could the ant have 


travelled from C to A, if it never travels downwards. 


37. Find the number of quadraples of positive integers (a, b, c, d) such that 
(a+b) (c+ d) =2016. 


38. For any set S, let |S| denote the number of elements in S and let n(S) be the number 
of subsets of S, including the empty set and S itself. If A, B and C are sets for 
which n(A) + n(B) + n(C) = n(A U B U C)/ and |A| = |B] = 100, then what is the 
minimum possible value of |AM BO Cl. 
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39. Let N be the number of ordered triples of (A, B, C) such that 
AUBUC= {1, 2, 3,....,2003} and A7 BMC =9. Then number of divisors of N 


is equal to 


40. For how many pairs of consecutive integers in {1000, 1001, 1002........ ,2000} is no 


carrying required when the two integers are added. 


41. Find the number of ways 10 can be expressed as a sum of positive integer. For 
example ‘3’ can be expressed as a sum of positive integers in 4 ways 3,2 + 1,1 +2, 
Ld +1, 


Since Cuoice Questions 


1. A 220 3. B 4. B a 6. D 
7. 8. A 9. D 10. A 11. A 12. A 
13. B 14. B 15. D 16. A 17. A 18. C 
19. D 20. B 21. A 22. fo 23. B 24. A 
a. 26. B 27. A 28. D 29. C 30. B 
31. A 2 C 33. D 34. B 35. A 36. A 

Gne OR RIE THAN OME COPRGET QUESTIONS eM IN 
1. B,D He 3. AB 4. B,C. 5.B,C,D 6. A,CD 
7MB,C 8 O88. BC 9 ACD 10.BCD 1.BD 12. ABC 
13. B,C,D 14. B,C 15. B,C 16. AD 17. ACD 18. B,D 


19. A,C,D 
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Comprenension Basep Questions 


1. B 2.) 3. A 4. B 5. D 6. C 
7, A 8. D 9. D 10. B 11. D PAE 
13. B 14. A 15. A 16. D We 18. B 
19. A 20. C 218 22. D 23. B 24. A 
25. D 26. D 27. A 28. B 
a ee 
1 A>+>T;B5Q;C>+P;D-R 2 A>+>Q;B>S8;C>5T;D>P 
3, A>S;BoP;C35T;D—-S 4. AnoT;B3>Q;C>S;D>P 
5. A>Q;B>R;3C5T;D>S8 6 A>P;Bo5T;C>5S;D>R 
7 A>T;B>30Q;C>5P;D>R 
ie i Ml — 
1.8 nS de 4. 9 5.8 6. 9 
To 3 8. 7 9.3 10. 1 11. 8 12. 9 
15.. 5 14. 0 15. 2 16. 2186 17. 120 18. 3 
19,9 20. 570 21. 3616 22. 249 23. 546 24, 28 
25..-7 26. 9 214.3 28. 6 29. 4 30. 70 
31. 7 32. 100 33. 45 34. 240 35. 133200 36. 56 


37. 59508 38. 98 39. 4016016 40. 156 41. 512 
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SECTION-1 


1. 


Let T, be the number of all possible triangles formed by joining vertices of an 
n-sided regular polygon. 


If T,,,—T, = 10, then the value of n is [IIT JEE Main 2013] 
(A) 8 (B) 7 
(C) 5 (D) 10 

. The number of integers greater than 6,000 that can be formed, using the digits 3, 5, 
6, 7 and 8, without repetition, is: [IIT JEE Main 2015] 
(A) 72 (B) 216 
(C) 192 (D) 120 


. Let Aand B be two sets containing four and two elements respectively. Then the 


number of subsets of the set A x B, each having at least three elements is : 


(IIT JEE Main 2015] 
(A) 510 (B) 219 
(C) 256 (D) 275 


. If all the words (with or without meaning) having five letters, formed using the 


letters of the word SMALL and arranged as in a dictionary ; then the position of the 
word SMALL is : [IIT JEE Main 2016] 
(A) 46" (8) 59% 
(C)a52% (D) 58" 
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5. Aman X has 7 friends, 4 of them are ladies and 3 are men. His wife Y also has 


7 friends, 3 of them are ladies and 4 are men. Assume X and Y have no common 
friends. Then the total number of ways in which X and Y together can throw a 


party inviting 3 ladies and 3 men, so that 3 friends of each of X and Y are in this 


party, is : [IIT JEE Main 2017] 
(A) 469 (B) 484 
(C) 485 (D) 468 


6. From 6 different novels and 3 different dictionaries, 4 novels and 1 dictionary are to 
be selected and arranged in a row ona shelf so that the dictionary is always in the 


middle. The number of such arrangmenets is : [JEE Main 2018] 


(A) at least 750 but less than 1000 
(B) at least 1000 

(C) less than 500 

(D) at least 500 but less than 750 


SECTION-2 


1. How many different nine digit numbers can be formed from the number 223355888 
by rearranging its digits so that the odd digits occupy even positions ? 
[JEE ‘2000, (Scr)] 
(A) 16 (B) 36 
(C) 60 (D) 180 


2. Let T, denote the number of triangles which can be formed using the vertices of a 
regular polygon of ‘n* sides. IfT,,,—T, = 21, then ‘n‘ equals: 
[JEE ‘2001, (Scr)| 
(A) 5 (B) 7 
(C) 6 (D) 4 
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3. The number of arrangements of the letters of the word BANANA in which the two 


N’s do not appear adjacently is [JEE 2002 (Screening), 3] 
(A) 40 (B) 60 
(C) 80 (D) 100 


4. Number of points with integral co-ordinates that lie inside a triangle whose 


co-ordinates are (0, 0), (0, 21) and (21,0) [JEE 2003 (Screening), 3] 
(A) 210 (B) 190 
(C) 220 (D) None 


2) 1 


5. Using permutation or otherwise, prove that is an integer, where n is a 


(n!)" 


positive integer. [JEE 2004, 2 out of 60] 


6. Arectangle with sides 2m — | and 2n — | is divided into squares of unit length 


by drawing parallel lines as shown in the diagram, then the number of rectangles 


possible with odd side lengths is [JEE 2005 (Screening), 3] 
(A) (m+n+1/y (B) 4" 
(C) m*n? (D) mn(m + 1)(n + 1) 


7. Ifr,s, t are prime numbers and p, q are the positive integers such that their LCM of 
Pp, q is is r’t*s’, then the numbers of ordered pair of (p, q) is [JEE 2006, 3] 
(A) 252 (B) 254 
(Cy) 225 (D) 224 
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8. The letters of the word COCHIN are permuted and all the permutations are 


arranged in an alphabetical order as in an English dictionary. The number of words 


that appear before the word COCHIN is [JEE 2007, 3] 
(A) 360 (B) 192 
(C) 96 (D) 48 


9. Consider all possible permutations of the letters of the word ENDEANOEL 


Match the statements / Expression in Column-I with the statements / Expressions 


in Column-II. 


(A) | The number of permutations containing the ei >! 
word ENDEA is 


The number of permutations in which the letter | (Q) |2 x5! 
E occurs in the first and the last position is 


The number of permutations in which none of om) 7 x 5! 
the letters D, L, N occurs in the last five 

positions is 

The number of permutations in which the letters | (S) |21 x5! 
A, E, O occurs only in odd positions is 


[JEE 2008, 6] 


10. The number of seven digit integers, with sum of the digits equal to 10 and formed 
by using the digits 1, 2 and 3 only, is [JEE 2009] 
eo) (B) 66 
(C) 77 (D) 88 
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11. 


12. 


1 


14. 


15. 


Let S = {1, 2, 3, 4}. The total number of unordered pairs of disjoint subsets of S is 


equal to [JEE 2010] 
(A) 25 (B) 34 
(C) 42 (D) 41 


The total number of ways in which 5 balls of different colours can be distributed 
among 3 persons so that each person gets at least one ball is 

[JEE 2012] 
(A) 75 (B) 150 
(C) 210 (D) 243 


Letn, < n, <n, <n, <n, be positive integers such thatn, +n,+n,+n,+n, = 20. 


Then the number of such distinct arrangements (n,, n,, n,, M,, N,) 1s 


[IIT JEE Advance 2014] 


Let n > 2 be an integer. Take n distinct points on a circle and join each pair of points 
by a line segment. Colour the line segment joining every pair of adjacent points by 
blue and the rest by red. If the number of red and blue line segments are equal, then 
the value of n is [IIT JEE Adv. 2014] 


Six cards and six envelopes are numbered 1, 2, 3, 4, 5, 6, and cards are to be placed 
in envelopes so that each envelope contains exactly one card and no card is placed 
in the envelope bearing the same number and moreover the card numbered | is 
always placed in envelope numbered 2. Then the number of ways it can be done 
ist [IIT JEE Advance 2014] 
(A) 264 (B) 265 

(C) 53 (D) 67 
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16. 


a7. 


18. 


19. 


Let n be the number of ways in which 5 boys and 5 girls can stand in a queue in 
such a way that all the girls stand consecutively in the queue. Let m be the number 


of ways in which 5 boys and 5 girls can stand in a queue in such a way that exactly 


m 
four girls stand consecutively in the queue. Then the value of — is 
Nn 
[HIT JEE Advance 2015] 
A debate club consists of 6 girls and 4 boys. A team of 4 members is to be selected 


from this club including the selection of a captain (from among these 4 members) 


for the team. If the team has to include at most one boy, them the number of ways 


of selecting the team is : [IIT JEE Adv. 2016] 
(A) 380 (B) 320 

(C) 260 (D) 95 

Let Be4 1, 2, 3, ....... 9}, Fork =i, 2) snases 5, let N, be the number of subsets of 


S, each containing five elements out of which exactly k are odd. Then 
N, +N, +N,+N,+N,= 
[JEE Advance 2017] 
(A) 125 (B) 252 
fey 210 (D) 126 


Words of length 10 are formed using the letters A, B, C, D, E, F, G, H, I, J. Let x 
be the number of such words where no letter is repeated; and let y be the number 
of such words where exactly one letter is repeated twice and no other letter is 


repeated. Then — = [JEE Advance 2017] 
xX 
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20. The number of 5 digit numbers which are divisible by 4, with digits from the set {1, 
2, 3, 4, 5} and the repetition of digits is allowed, is 


[JEE Advanced 2018] 


21. Let X be a set with exactly 5 elements and Y bet a set with exactly 7 elements. If 


a is the number of one-one functions from X to Y and £ is the number of onto 


functions from Y to X, then the value of = (B—a) is : 
; [JEE Advanced 2018] 


22. Ina high school, a committee has to be formed from a group of 6 boys M,, M,, M,, 
M, M.,, M, and 5 girls G,, G,, G,, G,, G,. 


(i) Leta, be the total number of ways in which the committee can be formed such 
that the committee has 5 members, having exactly 3 boys and 2 girls. 

(ii) Let a,be the total number of ways in which the committee can be formed such 
that the committee has at least 2 members, and having an equal number of 
boys and girls. 

(ii) Let a, be the total number of ways in which the committee can be formed such 
that the committee has 5 members, at least 2 of them being girls. 

(iv) Let a, be the total number of ways in which the committee can be formed such 
that the committee has 4 members, having at least 2 girls and such that both 
M, and G, are NOT in the committee together. 


List-I List-I 
(P) The value of a, is Gy 36 
(Q) The value of a, is (2) 189 
(R) The value of a, is (3) 192 
(S) The value of a, is (4) 200 
(5) 381 


(6) 461 
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The correct option is : [JEE Advanced 2018] 
(A) P > 4; Q> 6; R> 2; Sol (B) P> 1; Q> 4; Rae 
(C) P>4; Q> 6; R> 5; S> 2 (D) P > 4; Qo 2; R> 3; S51 


Section- 1 PIITITITITITITITITTTITITiTTTTiriTTiriiri ey eee 
1c aS 3. B 4. D 5. C 6. B 
Section-2 POTTITITITITTITTT TTT TTT EEE ee 
TAC 2.B 3. A 4. B 6. C Te 
8. C 9. (A) P: (B) 8; (C) Q; (D) Q 10. C iy D 
12. B 13.7 14. 5 15. C 16. 5 17. A 
18. D 19. 5 20. 625 21. fe we 
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SECTION-1 


BINOMIAL 


CHAPTER | THEOREM 


@ SINGLE CHOICE QUESTIONS 


1. 


10 
The number of rational terms in the expansion of (V2 +43 495 is equal to 


(A) 0 (B) 1 
(C) 2 (D) 3 
n n-l 
. If(.+x)"= Sax", ne N, then the value of }’ (a, +a,,,)° is equal to 
r=0 t=0 
( A) ie: OM 1 (B) Ee Oe =) 
(C) ac Oe (D) an 1 
Sexor any | <eiegetie valuc of °C._—2°C_, + 3 RY Aer + .... ili (r+ 1) 
is equal to 
(A) IC, (B) (-1y"°C, 
(C) ™C, Nd 
. The sum of coefficients of odd powers of x in the expansion of (1 + x + x* + x?) is 
equal to 
(A) 256 (B) 512 
(C) 1024 (D) 1026 


100 


fee (1 + x?) = [a = cos{ Fc }} then the value ofa, +a, +a,+..... + 


Ajo) 1S equal to: i 
(A) 7100 (B) 9101 
(Cy 2RtS0 (D) 2!°— 50 
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n ] n o 
6. If = ae and L= »y a 5 then = is equal to 


r=0 oo r=l ‘r n 


(A) n-1 (B) 
(C) n (D) 


7. Let k and n be the positive integers and S, = 1* + 2%+ 3*+ ..... + n*. Then ™'CS, + 


eS CS, + .. aC aemieernalaio 


m m 


(A) (n+ 1)" (B) (a+ 1)"—n 
(C) (n+ 1y™t-1 (D) (n+ 1)™'-n-1 
8. The sum of the series "C? aio es 1+ 2 "C2 + pCi t 3+ is 
equal to . z 
(A) : (n Fas OF + mie.) (B) ; (n poe. +  — 1) 
i” » 4 
(C) 5 ((n air APE ==. il) (D) ¢ IC 4+ °"C_-2) 
ngw2 njgn2 ngw2 
9. The sum cou ig Sy . 4 on is equal to 
2 3 n+l 
((n+1)!)’ n\(n+1)! 
(2n+1)! (2n+1)! 
—_. (D Tere 
(n—1)! (n+)! (n+2)!(n+1)! 
10 Bec, +3C,+ °C, +... + * "ae C.) daar < N is equal to 
(A) ¥r(r-1) (B) Mre+h) 
r=! r=1 


) yy ) LF 
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nn. Go “G 4 ©, G Ply i is equal to 
1 4 9 16 (n+1) 
, 1 l 1 
(A) sats? _ ] (B) ? ire 
n 2 n (n +1) 2 3 
(-1)" 
(C) 0 On 
Lalita N, n> 5, then 8+ 2°C ciateifemest .....! + (n—2)*C_ is equal to 
(A) (n—4) 27'+n+1 (B) (n— 4) 2"+n+2 
(C) n-2)2"*+n+1 (D) (n—AyO™ = no 
BB. ce ee eee P ge) !) ,neé N is equal to 
2 6 10 «+14 Oe 
Ph 2" n! 
A B 
S 35 (2n —1)(2n +1) (®) 13.597.@n-3)(20-D 
C 2" n! 2" (n=)! 
D 
o 3-5....2n—-1)(2n +1) O)GT3.5... (2n —3)(2n — 1) 
2 3 —] n vn 
14. The coefficient of x" in feueeca ve +f iE: is equal to 
iy <2) Bt n! 
27] She 
(A) (B) = 
2/8 —1)" 
ea oe 
n! n. 


15. The coefficient of x™ in the expansion of (1 + x)"3! (x?—x + 1)? is 
(A) ga (B) soa So + i Oe 


(C) 0 (D) ag Os Bla ilo 


1 \ cE 
16. If in the expansion of [2 | ,neN T = 7 and the sum of the coefficients 


i 


18. 


19, 


20. 


expansion) 


(A) -1 


1 


(mary 


"C= me "Cy ieee 
Z oe 3 
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of 2™ and 3™ terms is 36, then the value of x is equal to (T, denote the i” term of 


n—-l I 
.) oro eo — 
n n 
oe (Dp) 2 
n+l n+l 
) =a "C.(-x)' = 
r=I r . ¥ 
x? x? x" x | ] x? | ] x! 
(A) &+ —4—4+..4— CC = 7 
2 n a = 
poe. | fo". a 2 3) 
(cof Nye 21 Ze! on —_f 
2 3 n 3 


"eS = BF + "Cy me 
(A) CDP °C, 
(Ce) (-1)™! ica © Saar 


n ' "C, 
Sr (a 


r-l 


is equal to 


A) n(n +1)°(n+2) 


( 
ig 


(C) n(n aie 1) (n ar 2° 
12 


i Pahl "Cis equal to 


(8B) Cie 1 
(D) (IP *C,, 


n’(n+1) (n+2) 


(B) D 


(D) n(n+1)? (n+2) 


24 
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21. The coefficient of x" in the polynomial 
(x +7C) K+ AC.) (K+ C,) ... @& TC ) is equal tog 
(A) Dent (B) Qn 
(C) 2" (D) Q2n+1 _ 
n-1 n 
22. pa °C, +i | & 
= j=it 


(A) n2™! (B) n? 2" 


(Cara (D) n2" 


n 
r=0 r 


23. Ifn is an odd natural number, then y VE 


l 
(A) -1 (B) — 
(C) 1 (D) 0 
1C n C, "C 2-3" 
J 2n 4 _ 1 y2n-279 _ y2 a 2) y2n-4(_-y2)2 + son te n = 
24. "C, x 5 xo — x) 3 x?n4(2—x’) (n 4) 
30 = 2M pl ae x7n 
Cc pee. YEN (B) —__ ae 
(n +1)(2—x°*) (n +1)(2—x°) 
. gut _ x 2nte ; antl yo xo" 
‘ (n+1)(2—x’) ©) (n+1)(2—x’) 


25. Ifp+q=1, then yr "Cp'q = 


(A) np(n’p + 3(n-1)p + 1) (B) np((n’— n) p? + 2(n— 1) p + 1) 


(C) np((n*—3n+ 2) p?+2(n—1)p+1) (D) np((n’*-3n+ 2) p*? + 3(n—- 1)p + 1) 
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26. 


27. 


28. 


29. 


30. 


18 

The magnitude of the greatest coefficient in the expansion of ioe is 

18 18 Cc 

Cc 5 

(A) Sane (B) 553 

18 C. 18 c 
© > (D) 5 
If there are three successive coefficients in the expansion of (1 + 2x)" which are in 


the ratio 1 : 4: 10, then ‘n’ is equal to 
(A) 7 (B) 8 
(C) 9 (D) 10 


If ‘a’ is the sum of the coefficients of the two middle terms in the expansion of (1 + 
x)" and b is the coefficient of the middle term in the expansion of (1 + x)",né N, 
then 


(A) a>b (B) a=b 

(C) a<b (D) a= 2b 

The coefficient of x" in the expansion of (x + a)™! +(x + a)"? (x +b)+(x+a)™? 
(x +b)? +..... + (x + b)™', where a — b = 1 is equal to 

(AGC (a" Nab") (B) "Ca" + by 

(C) "C(a'—b') (D) "C,(a"*— b™") 


> 


’ é cosa)" 
The greatest value of the term independent of x in the expansion [> sin & ne) 
Xx 


a € Ris equal to 


oe *C. 1 
(A) Oe +] (B) yn ] 

nC nC 
(C) n (D) n 


pe ‘Jey 
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SECTION-2 
@ ONE OR MORE THAN ONE CORRECT QUESTIONS 


1. SY r(n —r)"C? is equal to 


r=1 


(A) r sas ON (B) (n 4 1? = C, 
(C) n(n—1)"°C_, (Dj 1)"°C_, 


2. The value of the sum"C; —2."C) +3."Cj —4.°C) +...4(-1)"n."C> where ne€ N,n 


> 3 will be equal to 


(A) n° 'C, , ifn=4k, kel (B) n"'C,, ifn=4k+1,kel 
(C) n"'C,, ifn=4k+2,keT (D) -n"'C_, ifn=4k+3, kel 
3. The expression af, ee is equal to 
I n n-l n-2 n-3 1 
(A) if n is even (B) 0 ifnis even 
n+l 
Oph e 4 ... 
(Cj “_/ if nis odd (D) —— if nis odd 
n+l n+l 


4. Ifne Nand(1+x+x’?pP= a,x! , then SY na,"C, is equal to : 


r=0 r=0 
(AQMD if nes7 (B) 0ifn=77 
(© *C, ifn=24 (D) *C,, ifn =39 
5, feo Ge Cs) I, civic by 
8 9 10 U1 6 7 4 
(A) 7 (B) 11 
(C) 13 (D) 17 


6. In the expansion of (x + a)", né N, if the sum of odd numbered terms be « and the 


sum of even numbered terms be , then 
(A) 40 = (x +a)?" (x= a)" (B) 2(02 + B2) = (x +a)" + (xa) 
(©) p= oe=a"y (D) 02 + B*= (x +a) + (xa) 
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ds 


10. 


11. 


12. 


If the middle term of the expression (1 + x), x > 0, is the only greatest term of the 


expansion, then 


13 
(A) x<1 (B) x< 5 
() x> (D) x > 


2 9C +3™IC +5™C +7™C_ +... +(2n—m) +1)"C_ is equal to 


(A) i. + n3C (B) cee, ae 2 ss ae 


m+3 


(<) mC + 7 @ (D) mC ak 2 ice Se 


m+2 m+2 m+1 


2n-1l 


. Let ‘a! XO xy = Sia.x" ,nEeN and > (- I’ ag au lim lim (cos’q! Tk), then k 
poe qoes 


r=0 r=0 


can be equal to : 
(ay V2 (B) 3 
(C) 2 (D) 3 


a i 1+V4x+1) (1-V4x41 
V4x+1 2 2 


then possible values of “‘n’ can be (n € N) 


n 
| | =a,x°+a,x*+ ... +a, where a, # 0, 


(A) 10 (B) 11 
(C) A (D) 13 
; 2) CK is equal to (n € N) 

r=0 r 

(A) . if n is even (B) 14 if n is odd 
n+l n+l 

(©) if n is odd (D) if n is even 
n+ n+2 

fea) + cx + x’)? = a,x" , then 

r=0 

2n 2n 

(A) >) (2r+)a = 2n(2 +c) (B) }) (2r+)a, =(2n+1)(2+60)" 
r=0 r=0 


(C) a=a 


2n: 


Dyre {0, 1,2, ...,n} (D) ¥Ch'ra, =n(2-)" 
t=l 
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13. 


14. 


15. 


16. 


17. 


18. 


Let n be a positive integer and (1+x+x’s"=a,+axtax?+..+a, x™!ta,x™, 
then 

n—l 
(A) Sa,=1G"-a) 

r=0 2 
(B) © CD'a; =a, 

r=0 
(C) aj —aj +a} —a}+..4(-l)"'a2, = =U ~(-1)"a,) 
(pent l)a_,, = (n—- ga + (2pm, , | Sie 1 
Letne N,n2=4 and P= I] then 

n+l a “a n+l 
A) P> = (B) P< Z 
“) n+l n+l 
22)! rp 
(C) P< (D) P< 
nl n-l 
Let S, = yee,” and S, = SCS 3 tien 
r=0 r=0 
I il 
(A) S, = 5 Cr. +(-1) mei y (B) SY = 5 ay fo (Ae PC) 
1 

(C) S.= 5 O"C,,.) Cs, "Ca 
Letne N, n> 3, then (25)" — (20)" — 8"+ 3" is divisible by 
(A) 5 (B) 14 
(iy 2 (D) 17 
tie coefficient of Xaata (1 + x) + (1 + x)! + (Lge? + ... + (ax), k, myne N 
is 
(A) ree as ifm - k (B) mel adi _ goer ifm ¥ k 
1) °C, ifk<m<n (D) ™'C_. — "Cy, ifk<f<n 


The coefficient of x'° in the expansion 


(A) (1+ x+x)(1—x)%is-30°C,) — (B) (1+ x +x?) (1 =x) is 3°C,) 


, N15 , | I5 
(C) [x +24 | (3 + 2x”) is 3@°C,.) (D) [x 42+] (3 + 2x”) is 2C°C,.) 
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19. 


20. 


21. 


22. 


23. 


24. 


The coefhicient:of xin the expression (1 +x)" + 2x(1 + xy? + 3x? +x) 
TOOT x! is 


(A) °C, +22?C,, +3 Coy + onset + 51°°C,, 


(B) 1001 C.. 
(C) 1002 on 
(D) 1002 C,, 


The possible value(s) of x for which the 3" term in the expansion (x + x"*)° is 


equal to 10° is/are 

(A) 10°52 (B) 10° 

(C) 10 (D) 100 

Let P, =S 1" "C,,.. anggey= (-1)' "C,_, where k =~ and nis even, 
then = = 2 

(A) Q,=0 (B) P, = 16 

Se) 2, 2 (D) Pf? + Q,,7 = 1024 

Let the coefficient of x”°in the expansions (1 + x? — x*)!0, (1 — x? + x3)1000, 
(1 — x? = x)! and (1 + x?+ x3)!" be respectively a, b, c and d, then 

(A) a=d (B) a>b 

(C) a>c (D) b<c 


Le ¥a,(1 +X) = S BX. where a = 1 V r2 98, then the greatest coerfficient in 


r=0 r=0 


the expansion of (1 + x)*"! is 


Cro (B) B., 

(©) B,, WD Bio 

Let x =(5V3 +8)", ne N, then 

(A) [x] is even (B) [x] is odd 

(C) x{x} =(11)*"! (D) x{x} =(13)"" 


where [-| denotes greatest integer and {-} denote fraction part function 
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| Binomial Theorem 
256 Tier 2 PS 8a a haces ta,x?+a, x and N=a,+a,t+a, 
“| putt duesidandeates + a,,, then N is divisible by 
(A) 270 (B) 219 
(C) 3 (D) 25 
26. If +x+xy=a, + ax@gex’ + ..... + a,x", Mithe value of a, — a, + a, — am 


2. 


28. 


29. 


30. 


ca is equal to 
(A) 1 ifn=4k (B) -lifn=4k+1 
(C) 0ifn=4k+2 (D) -1 ifn=4k+3 
where k € I 


If the unit digit of 13" + 7"— 3",n € N, is 3 then possible value(s) of n is/are 
(A) 27 (B) 103 

(C) 11 (D) 101 

Letn € N,n>3 then 2*"— 2" (7n + 1) is divisible by 


(A) 125 (B) 196 
(C) 16 (D) 49 
n nt+k 
Let gay = N 5k K then 
k=0 
(A) S,,=2S,, (B) S,.=2S,, 
(C) S,, = 4096 (D) S,,= +S 


If the coefficients of xt and x! in y (1+ x)’ where t <n —2 are equal, then 
(A) nis odd ™" 

(B) nis even 

(C) The sum of coefficients of x‘ and x"!="'C__, 


(D) The sum of coefficients of x‘ and x"!="?C,_ 
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SECTION-3 


@ COMPREHENSION BASED QUESTIONS 


Comprenension: (0.1 to 0.2) 


Consider a triangle ABC, where a, b, c denote the length of sides BC, CA, AB 


respectively. Then 


1. 3 "C,a"'b’ sin(rA —(n—r)B) is equal to 

(A) 0 (B) (a+ by" (©) (a—by" Do" 
2. y °C a"'b' cos(rA —(n—r)B) is equal to 

(A) 0 (B) (a+ by" (C)(a—by" Do" 


Comprenension-2 (0.3 to 0.5): 


n ] i 5) 
hee = Dire: , then a = P(n) a,,, + Qn) a,,, + a, + Rm), where P(n), Q(n), © 
TS a r=(0) a 


R(n) are the polynomial functions of n, then 


3. P(5)= 
(A) 56 (B) 42 (C) 36 (D) 30 
4. ES) = 
(A) -5 (B) —10 (C) -15 (D) -18 
5. R(5)= 


(A) -24 (B) -20 (C) -30 (D) -42 
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Comprenension-3 (0.6 to 0.8) : 


9 


Let f,(x) = (x — 2), £,(x) = (x — 2)? 2), £(%) = ((«s =} 2) = a). —_ rales 
on ; so that f,(x) = | oon [((x-2) -2) -2 ae | =A Bx C34 Dx 
k mes 
TE dae 
6. B, is equal to 
(A) -2048 (B) -32 (C) 1024 (D) —512 
7. C, is equal to 
(A) 256 (B) 352 (C) 320 (D) 336 
8. C, is equal to 
2k 1 k 1 2k 1 k 1 
() © —S— w+ 


Comprenension-4 (0.9 to 0.10) : 


Consider a set S = {1, 2, 3, 4,....,n-— 1, n}, ne N. Let all possible distinct subsets 
of ‘r’ elements are formed using the elements of S. Then 


9. Sum of all minima of all subsets is equal to 
(A) a 08 (B) “ae (C) a2C7 (D) aC. 


10. The arithmetic mean of the minima of all the subsets is 


(a) 2 ee (ea (D) “a! 
r r+l r 


Eos 
SECTION-4 


@ MATCH THE COLUMN 


(P) n Dri 
y, HE + DCC; ‘o)] is equal to 
(Q) 
( 


r bi 1 n n, 
» VGC, +j ois equal to 2 2? =o) 


OSsi<j<n 


» X(G+DCC, a Cy) is equal to 


OSi<j<n 


(D)| SY ¥"C,"C; is equal to 
0si<jsn 
n-l 
ee 
r=0 


(A) | 2°)” is divided by 7, then the remainder is | (P) 


5” is divided by 13, then the remainder is (Q) 


(C) | (20) + (13)”° is divided by 9, then the (R) 


remainder is 


(D) | (32)%” is divided by 7, then the remainder | (S) 
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A 


> Y ‘C.'C, is divisible by 


p=l r=p 


The coefficient of x? 
(Cl 22) (Lae k45 2746 - is divisible by 


De (r—2)° is divisible by 


L The coefficient of x* in (2—x + 3x’)° is ar 


eh ee - ne or aL ac OF = a OF Ge S os 


103 c. x Gh Les aL °C. pon = 10) a Of Zz 
+ 10) oe, = 
(D) | The coefficient of x* in the expansion of om) 3125 
(ib x keen 1S 


es (a 
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Cem 1351 
Vk —Vk—1> where k is a positive integer 
(the square root need not be irrational) then 
The number (2 + ,/5 )’ can be expressed in (Q) | 2702 
the form Jk +k +1, Where k is a positive 
integer (the square root need not be irratio- 
nal), then [vk | = 


Let the last three digits of the number (17)? | (R) | 3363 
is N, then 6N = 


The number (2 +./3 )° can be expressed in (S) | 4086 
the form k + vk? =1 where k is a positive 

integer, then k = 

(where [.] denotes greatest integer function) 


| ae 
SECTION-5 


SuBJECTIVE TYPE QUESTIONS 


i, ba s="C [+5 fe irae) ke (Hasta +... 


1. 
+§ (asst ta: | “ey, then S is equal to 


a eo 


2. Let x =(15+ 220 )?+(15 + 220 )*®, then the units digit of [x] is equal to ([.] 
denotes greatest integer function) 


3. Let N be the integer next above (V3 +1)”""*. The greatest integer ‘p’ such that (16)? 
divides N is equal to 


4, ‘Wie valuc"Of °C, — °C, C, + °C, *C, — °C, *C, gag, °C, isfegnual tg 
5. The remainder obtained when 67’ + 87°’ is divided by 49 is equal to 
6. am gen _ e RC a wen em = iC. om it Ben °C 4 iia BC. oC. is equal to 


7. Let the 3", 4, 5" and 6" terms in the expansion (1 + x)" be a, b, c, d respectively. 
2 
Then ee — 4 where mand n are coprime natural numbers, then m + n is 
ec —bd ne 


equal to 


8. The coefficient of x°y° in the expansion of ((1 + x + y + xy) (x + y))’is equal to 
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9. 


10. 


11. 


12. 


13. 


14. 


1. 


16. 


17. 


18. 


The number of rational terms in the expansion of (47 421 io is equal to : 


isl | jst 


50 pal 
3 Y m CC. = 2", where n is equal to 


6 6 
Find the value of (3 °C. IC, 


i=0 | j=i+1 


Find the number of integral values of x for which only the fourth term in the 


10 
; 3x : : 
expansion | 2+ has the maximum numerical value. 


n’+n-14 


The coefficient of x 2 in (x—1) (x?—2) (x’—3) (x*—4)... (x*—n), n= 30 is 


equal to 


2020 


The value of =I , where {-} denotes the fractional part function is equal to P : 
q 


where p and q are relatively prime natural numbers, then p + q is equal to 


1 2n+2 1 
HC, n+l *C, 


‘ : ; 1 eo (-1) 
Using the identity Taal + , then value of ye JE - = 
r r= 


ZO q 


va 


where p and q are relatively prime natural numbers, then p + q is equal to 
Say “C,_, = (where n is an even natural number) 
wall 


=e. “aoe _ a OF a8 + *C, a > REN a. + oot it (-1) i OF *C. =. 


Ifn € N, n> 4 and (1 — x’) = Yia,.x'(l-xy" , then Sia, =A", find A. 


r=0 r=0 
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19. 


20. 


21. 


22. 


23. 


24. 


25. 


10 
The sum of all rational terms in the expansion | af? + a | is equal to 


(1g os -18-7- 28) 
(3° +6-243-24+15-81-4+20-27-8+15-9-164+6-3-32+64 


The value of is equal 


to 


The sum of all values of x for which the 6" term in the expansion of the binomial 


( [roe 10-3) 4 §/4-2)logi03 is equal to 21, if it is known that the binomial 


coefficient of the 2nd, 3rd and 4th terms in the expansion represent respectively the 


first, third and fifth terms of an A.P. 


m 


1 
1 5 loi (6-V8x) 50810 (x1) ; 
For what x is the 4th term in the expansion of || 5° i yo : 


equal to = , if it is known that + of binomial coefficient of 3rd term, binomial 


coefficient of 4th term and binomial coefficient of 5" term in the expansion 


constitute a G.P. 


I 1\ 


Find x in the binomial G +33 j if the ratio of 7" term from the beginning of 


binomial expansion to 7" term from its end is a (xe N). 


Let x =(5 + 2V6 ys, n € N, then find the value of x — x? + x[x], where [.] denotes 


greatest integer function. 


Let x = (v2 + 1)°, then [x] = (where [.] denotes greatest integer function) 
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26. If the number of terms in the expansion of [2 + / + = | is 13, then the sum of the 
x xX 


coefficients is equal to 


3 
27. The total number of terms that are dependent of x in the expansion [< aa = ] 


. x 
is equal to 


28. If the coefficient of x” + coefficient of x in the expanssion of 


(1 + x)™ (1 — x)", (m ¥ n) is equal to —m, then the value of n — m is equal to 


SINGLE cHoIce Questions 


1. D 2. B aC 4. B 5. A 6. B 

7. D 8. B 9. A 10. D 11. B 12. D 

13. A 14. C 15. A 16. B 17. B 18. B 

19. C 20. A 21. B 22.% 23. D 24. C 

25. D 26. D 27. B 28. B 29. D 30. C 

ithe Vl = 

1. A.D 2. A,B,C,D 3. B,C 4. B.C, 5.B,CD 6. ABC 
7c 8. C.D 9. A.B 10. BC U.BD 12. BCD 
199B.C.D 14.B3,C.D 15. Ce 16. AC,D 17.B,C 18. B,D 


19) 20. A,C Zi DSZmeA B.C O23. A,C,D 924. A.C 
25, 5B .€, Dam 26. Cc) or. A,B,C 28. B,C SE ow 30. B,D 
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f Binomial Theorem 

Comprenension Basep Questions 
1A 2. D 3. B 4. D 5..€ 6. C 
7. D 8. A 9. D 10. B 


1 A>Q,T;B>PRR;3;C>5S;D>Q,T 

2 A>Q;B>T;C>P;D>R 

3. AD PRQ;B>RT;C5OPQ;D>P,9,8 
4. A5T;B>Q;C5S8;D>R 

5. AM>R;B>T;C>S;D-P 


SuBJECTIVE TYPE QuEsTIONS 


1. Vil Zo Ds 202 4. 2250000 5. 21 6. 1024 
7. 8 8. 2252 9. 730 10. 665 11. 100 A2. 2 
13. 13 14. 53 15.. 21 16. 0 v7. 1 18. 4 
19. 41 20. 1 21. 2 22. 2 23. g 24. 1 


25. 19% 26. 4096 27. 106 28. 3 
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Ls 
DZ 


1. The coefficient of the middle term in the binomial expansion in powers of x of 


(1 + ax)‘ and of (1 — ax)° is the same if « equals : [AIEEE 2004] 
5 3 
A) -= Byd— 
(A) 3 (B) 5 
-3 10 
Cc) — D) — 
(C) 0 (D) = 
2. 1S = 71°C, andt, = 0" 5r/"C,, then t/S, is equal to [AIEEE 2004] 
1 1 
A) —n B) —n-1 
(A) . (B) 3 
2n—1 
(C) n-1 (D) 5 


3. If the coefficients of r, (r + 1)", and (r + 2)" terms in the binomial expansion of 


(1 + y)™ are in A.P., then m and r satisfy the equation 


[AIEEE 2005] 
(A) m?— m(4r— 1) + 4r? —-2 =0 (B) m?—m(4r+ 1) + 4r°+2=0 
(C) m’—m(4r+ 1) + 4r’-2=0 (D) m’?—m(4r- 1) + 4r° +2 =0 

4. The value of °C, + Dy, 5, is [AIEEE 2005] 


(A) EC, (B) 30) 
(Cc) ae: (D) se 
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5. Ifthe coefficient of x’ in [ax? + (1/bx)]'' equals the coefficient of x~’ in 


[ax —(1/bx’)]"', then a and b satisfy the relation [AIEEE 2005] 
(A) a—b=1 (B) a+b=1 
(=i (D) ab=1 


6. If x is so small that x? and higher powers of x may be neglected, then 


3 
(1+ x)?” Gen 
may be approximated as [ATEEE 2005] 
(1 a . 
3 a 
A) 1-=x? B) gar — x2 
(A) ; (B) ; 
3 x 3 
C) -=x’ D) —--@ 
(C) ae Ys 36 
1 
7. If the expansion of powers of x of the function deagienn is 
a, TNaagt ax? + a,x? toc , then a, is [AIEEE 2006] 
b" a: a" —b* 
(A) —— (8) > 
qt! _ b™ b™ _ qt 
ey ———— yp —— 
\ ae aie 


8. For natural numbers m and n, if (1 -—y)"(1+y)"=1+ay+a,y’ +......, and 
a, =a, = 10, then (m, n) is [AIEEE 2006] 
(A) (20, 45) (B) (35, 20) 
(C) (45, 35) (D) (35, 45) 
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10. 


11. 


12. 


13; 


In the binomial expansion of (a — b)", n> 5, the sum of the fifth and sixth terms is 


zero, then a/b equals [AIEEE 2007] 
5 6 
A B 
(A) n-4 ®) n—5 
i=5 n-—4 
C D 
(C) 6 (D) : 
The sum of the series 77 — °C, + °C, — °C Simama’C., is: [AIEEE 2007] 
20, ! 20 
(A) ~~ Ci (B) 2 Cie 
(C) 0 (D) *C,, 
Statement 1: >) (¢+1)°C.=(n +2) x 2” [AIEEE 2008] 


Statement 2: $0" (r+1)°C, x"=(1 +x)? + nx(1 + x)" 

(A) Statement | is false, statement 2 is true. 

(B) Statement | is true, statement 2 is true ; statement 2 is a correct explanation for 
statement 1. 

(C) Statement | is true, statement 2 is true; statement 2 is not a correct explanation 
for statement 1. 


(D) Statement | is true, statement 2 is false. 


The remainder left out when 87" — (62)""*' is divided by 9 is [AIEEE 2009] 
(A) 0 (B) 2 
(C) 7 (D) 8 
10 10 10 
Let S,= > jG-1) "c,s, = dud 0G, and S,= dF ae, [AIEEE 2010] 


JF 


Statement 1: S,=55 x 2’. 


Statement 2 : S, = 90 x 2° and S, = 10 x 2°. 


(A) Statement 1 is false, statement 2 is true. 
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14. 


aS. 


16. 


17. 


(B) Statement | is true, statement 2 is true ; statement 2 is a correct explanation for 


statement 1. 


(C) Statement | is true, statement 2 is true; statement 2 is not a correct explanation 


for statement 2. 


(D) Statement 1 is true, statement 2 is false. 


The coefficient of x’ in the expansion of (1 —x —x?+ x°?)° is [AIEEE 2011] 
(A) 132 (B) 144 

(C) —132 (D) -144 

If n is a positive integer then (V3 +1)" — (3 —1)” is [AIEEE 2012] 


(A) an irrational number 
(B) an odd positive integer 
(C) an even positive integer 


(D) a rational number other than positive integers 


10 
+ = 
The term independent of x in expansion of | — r : = , 1s: 
x4—-x4 4] x—x? 
[JEE Main 2013] 
(A) 310 (B) 4 
(C) 120 (D) 210 
If the coefficients of x? and x* in the expansion of (1 + ax + bx”) (1 — 2x)'8 in 


powers of x are both zero, then (a, b) is equal to [JEE Main 2014] 


212 251 
(A) is, 2) (B) G 3) 


251 272 
(©) [14,254) (D) G 3 ) 
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18. 


19; 


20. 


21. 


The sum of coefficents of integral powers of x in the binomial expansion of 


(1—2Vx)* is: [JEE Main 2015] 
(A) SQ" +1) @) 56°41) 

Ls 235 1 nso 
(C) ae ) (D) ae =I) 


2. 42y 
If the number of terms in the expansion of i Sh 4 , x #0, is 28, then the sum 
xX Xx 


of the coefficients of all the terms in this expansion, is : [JEE Main 2016] 
(A) 64 (B) 2187 
(C) 243 (D) 729 


The value of 
Cc = “ey + (Ge Oe "C.) + CCc= me) + COS e) + .... + @ | a OF is 


[JEE Main 2017] 
(A) 920 _ 910 (B) 921 _ ll 
(C) 921 _ 910 (D) 920 _ 99 


The sum of the co-efficients of all odd degree terms in the expansion of 


(x+Vx°—1) +(x—v-1) ,@>1) is: [JEE Main 2018] 


(Ay 2 (B) -1 
(C) 0 (D) 1 
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SECTION-2 


1. 


If in the expansion of (1 + x)™(1 — x)", the co-efficients of x and x? are 3 and — 6 


respectively, then m is : [JEE ‘99, 2 (Out of 200)| 
(A) 6 (B) 9 
(C) 12 (D) 24 


n 
eFon2srsn,("\42( * Ja )- 
r r-1 g=2 


(A) an (B) 2 wn 
r—-1 r+l 


["*?) (nt?) 
(©) 2 | |, 


. For any positive integers m, n (with n = m), let ("| = *C__. Prove that 


Pe) es), JOS 


Hence or otherwise prove that , 


(") r 2(*-") + 3("-7] + vee + (n=m+ 1) ("| we : 


[JEE ‘2000 (Mains), 6] 


Find the largest co-efficient in the expansion of (1 + x)", given that the sum of co- 
efficients of the terms in its expansion is 4096 . [REE ‘2000 (Mains)] 


In the binomial expansion of (a — b)", n> 5, the sum of the 5th and 6th terms is 


zero. Then a/b equals [JEE ‘2001 (Screening), 3] 
n—5 n-4 
(A) = (B) 
5 
(C) (D) 


n—4 n= 5 
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6. 


10. 


Find the coeffcient of x* in the polynomial [REE ‘2001 (Mains) , 3] 


C 
eo fg oe a eee x —50°- —* | where C ="C. 
C, C, C, - : 3 


. The sum ¥(:)( en (where (?) = 0 if P<q) is maximum when m is 


m-i 


[JEE ‘2002 (Screening), 3] 
(A) 5 (B) 10 
(C) 15 (D) 20 


. (a) Coefficient of t% in the expansiggpof (1+ t’)'2 agen 1“) is 
p 


[JEE 2003, Screening 3 out of 60] 
(A) C2 we) °C. +4 
(C) °C, (D) none 


(b) Prove that : 


> (Oe) 2 (ta) BRC 2) orl") =(&) 


[JEE 2003, Mains-2 out of 60] 


. "ICR (R® 3)."C_, if Ke [JEE 2004 (Screening)| 
(A) [-V3, 3] (B) (2, — 2) 
(C) (2, ) (D) (V3, 2] 
The value of ih, Par Cine — {9 }(50) is, where (? 
0 }\ 10 1 jill Zamna 20 }\ 30 : 
=. [JEE 2005 (Screening)]| 
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11. 


12. 


7. 


14. 


1s. 


16. 


For r=0, 1, ....... , 10, let A,, B. and C, denote, respectively, the coefficient of x" in 


10 
the expansions of (1 + x)!°, (1 +x)? and (1 +x)”. Then A, (B,,B, —C,,A,) is 
r=1 


equal to [JEE 2010] 
(A) Big = or (B) A By — Ci pAid 
(C) 0 (Di 


The coefficients of three consecutive terms of (1 + x)"** are in the ratio 5: 10: 14. 
Then n= [JEE Advanced 2013] 


Coefficient of x'' in the expansion of (1 + x”)* (1 + x3)7(1 +x‘) is: 


[JEE Advanced 2014] 
(A) 1051 (B) 1106 
(C) 1113 (D) 1120 


The coefficient of x° in the expansion of (1 + x) (1 + x”) (1 + x?)..... (1 + x!) is 


[JEE Advanced 2015] 


Let m be the smallest positive integer such that the coefficient of x’ in the 


expansion of Cl sexy ey esis + (1 + x)? +4 mx)” is (3n + 1) 'C, 
for some positive integer n. 
Then the value of n is : [JEE Advanced 2016] 


Let X=("C,) +2("C,) +3("C,) +...410("C,), 
where "Cre {1, 2,...., 10} denote binomial coefficients. Then, the value of 


= 15 : [JEE Advanced 2018] 
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SEcTION-1 _ 
1. C 2c ar © 4. D 5. D 6. C 
7. D 8. D 9. D 10. B 11. B 12. B 
13. B 14. D 15. A 16. D 17. A 18. B 
19. Bonus 20. A 21. A 

Section-2 wosencnesececccccccccs 
1.C 2.D 4. °Ge 5. B 6. —22100 7. C 
8. (a) A 9. D 10. A 11. D 12.4 13. C 
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CHAPTER | PROBABILITY 


SECTION-1 


@ SINGLE CHOICE QUESTIONS 


1. A letter is chosen at random out of ‘ASSININE’ and one is chosen at random out of 


‘ASSASSIN’. Find the probability that the same letter is chosen on both occasions. 
7 i 
A) — B) — 
(A) ic (B) a 
5 9 
— D - 
~) 16 ©) 32 


2. From a bag containing 10 balls, 7 balls are drawn simultaneously and replaced, 


then 5 balls are drawn. Find the probability that exactly 3 balls are common to the 


two drawings. 
5 il 
AYA — B) & 
AX, (B) 
5 is 
C) — by 
C) 18 ©) 21 


3. Aman can take a step forward, backward, left or right with equal probability. Find 
the probability that after nine steps he will be just one step away from his initial 


position. 
21347 3865 
 —, ®) = 
12345 3969 
 —. (D) 
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4. Ina multiple choice question, there are five alternative answers, of which one or 
more than one are correct. A candidate will get marks on the question if he ticks all 


the correct answers. If he decides to tick answers at random, how many minimum 


chances should he be allowed so that the probability of his getting marks on the 


1 
question exceeds = 


Cee (B) 5 
(C) 7 (D) 8 

5. The probability that an item produced by a factory is defective is ‘p’. From a 
certain lot, a sample of ‘n’ items is drawn with replacement. If it contains no 
defective items, the lot is accepted, while if it has more than two defective items, 
the lot is rejected. If the sample has one or two defective items, an independent 
sample of ‘m’ items is drawn with replacement from the lot and combined with 
previous sample. If the combined sample does not contain more than two defective 


items, the batch is accepted. Find the probability that the batch is accepted. 
(A) (1=p)" + np(t ~ py 

(B) (1—p)'+ np(l ~ py"! 

(C)ai! — py np(l — py*™-? (1 + (m—1)p)) +"C, - page 


(D) a! —p)-? [apy +e n(n— l)p° ) +m =pyn3 (1+(m-1)p) 


6. Each packet of blades sold contains a coupon which is equally likely to bear the 
letters A, B or C. If ‘m’ packets are purchased, what is the probability that the 


coupons can not be to used to spell BAC. 


2\° 3.2"-2 
a) (2) 6) 

m De =]| 
on () = 


Bue 


Probability 


7 


10. 


probability that the distance between the roots of the equation x? + mx + n=0 is 


Suppose m, n are real numbers randomly chosen in [0, 1]. Determine the 


not greater than 1. 


2 l 
(A) 5 gear 
c) + p) 2 
c) 3 OG 


. If ‘n’ different things are distributed among x boys and y girls. Find the probability 


that the number of things received by girls is even. 
X-y Y 1 l1f{x-y ) 

iiss —_ 
(A) SS) (B) y! | 


_ifx-y) 1 ew 
Ort 33] (D) a Fd 


. Starting at (0, 0) an object moves in coordinate plane by a sequence of steps, each 


of length one. Each step is left, right up or down, all four equally likely. Find the 
probability that the object reaches (2, 2) in six or fewer steps. 


3 
(A) ay (B) A 
5 5 
(C) €A (D) a 


A natural number ‘x’ is chosen at random from the first 1000 natural 


numbers. If [-] denotes the greatest integer function, then the probability that 


x x X 31x. 
=] |/+/—/+/—|= is 
tate: 


31 A 
A) —— B) —_ 
~» 1000 © 125 
(Oy (p) 2H 


1000 1000 
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11. If P(A) =x, P(B) =y and x < y, then 


12. 


13. 


14. 


(A) Pale) «|<! 5] (B) P(A/B) « | X*¥=! * 
yy  — 

(C) P(A/B) € rots) (D) P(A/B) € Att) 
y y ly y 


If the papers of 4 students can be checked by any one of the 7 teachers. Then the 


probability that all 4 papers are checked by exactly 2 teachers is 


18 12 
A) — B) —— 
“) 343 -) 343 
as (py & 
(©) 49 49 
A bag consists of n white and n red balls. Pairs of balls are drawn without 


replacement until the bag is empty. Then the probability that each pair consists of 


one white and one red ball is 


My n! pha 
(A) 2n wy (B) 2n on 
( x () == 
From (4m +1) tickets numbered as 1, 2, 3,.....,4m + 1; three tickets are chosen 


at random. Then the probability that the numbers are in A.P. with even common 


difference is 


(A) a B sched) 
3(16m~ —1) m(16m~ —1) 
3(2m-1) 3(2m -1) 

a >) iis 

A (16m =1) = 2(16m? —1) 


16. 


17. 


18. 


Probability Eo 


15. 


Consider a bag containing 10 balls of which 4 are black and remaining white . Now 
5 balls are drawn from this bag and put in another bag (without noting the colour 
of balls). Finally one ball is drawn from the second bag and it is found to be white. 
Find the probability that 2 white balls had been drawn in the first draw. 


10 20 
(A) 3 (B) D1 
4 13 
(C) 1 (D) EB 


There are two bags each containing 10 different books. A student draws out any 

number of books (atleast one) from first bag as well as from the second bag. The 
probability that the difference between the number of books drawn from the two 
bags does not exceed two is 


i OMe os) (ag 4.20 C,,)-110 *C,,+2(°C,,+” C.) 


A B 
( ) Of a ibs ( ) (2" ZZ 1) 

°C, +a c.. ) °C, +2x(C,,)-111 
(C) TT wUe (D) (2"° ihe 


If a and b are chosen randomly from the set consisting of numbers 1, 2, 3, 4, 5, 6 
with replacement. 


\2/s 
Then the probability that inl 8 aul! | = 6 is 
x30 2 
1 5 
Ajy— Bb) 
(A) i8 (B) 36 


1 I 
Oo (D) - 


‘A’ writes a letter to his friend ‘B’ and does not receive a reply. It is known that 
one out of ‘n’ letters does not reach its destination. The probability that “B’ didn’t 
receive the letters is (It is certain that ‘B’ would have replied, if he had received the 
letter) 


1 
ONY (B) 


2n—1 
D 
n ( ) 2n-—1 


(C) 
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19. India plays 2, 3 and 5 matches against Pakistan, Srilanka and Australia respectively. 


Probability that India win a match against Pakistan, Srilanka and Australia is 0.6, 
0.5 and 0.4 respectively. If India win a match, then the probability that it was 


against Pakistan is 


12 13 
(A) Zo B) — 
14 Is 
(le () = 


20. A certain kind of bacteria either die, split into two or split into three bacteria. All 
splits are exact copies. The probability of dying is 7 the probability of splitting 
1 
into two is ; and splitting into three is 4: 


The probability that it survives for infinite length of time is 


5-¥13 4 
(a) (B) = 
ZL —vVJl1 
(©) a : (D) © < 3 


21. A fair die is thrown until a score of less than 5 points is obtained. The probability of 
obtaining not less than 2 points on the last throw is 


(A) (B) 


(C) (D) 


n|pR Ble 
NA} rR Bw 


22. From an urn containing 5 white and 5 black balls. 5 balls are transferred at random 
into an empty second urn from which one ball is drawn and it is found to be white. 
Then the probability that all balls transferred from the first urn are white is 


1 l 
> = 
ee elk. 
©) 6 ©) 331 


Probability Be 


23. Two distinct numbers are selected from the numbers {1, 2, 3,....,9}, then the 


probability that their product is a perfect square is 


(A) (B) 


|R wlth 


(C) (D) 


24. A bag contains three white, two blue and four red balls. If four balls are drawn one 


\O 


by one with replacement, then the probability that sample contains just one white 
ball is 


16 8 
(A) = (B) ry 
32 64 
(C) 21 (D) 81 


25. Ina multiple choice questions, there are 4 alternative answers of which one or more 
may be correct. A candidate will get marks in the question only if he ticks all the 
correct answers. The candidate decides to tick answers at random. If he is allowed 
upto 5 chances to answer the question, the probability that he will get the marks in 


the question is 


1 
(Am. (B) 


Wl WNl[rR 


1 
(©) = () 


26. P,, P,, P; and P, are four players playing in a knockout tournament and probability 
that P, will pair up with P. is proportional toi and P wins with P. if m <n; then the 


probability that P, will reach the second round is 


(A) (B) 


(C) (D) 


nA|R oly 
WIN wolr 
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27. Three distinct numbers are selected from numbers {1, 2, 3,....,15}, then the 


28. 


29. 


30. 


31. 


probability that their sum is a perfect cube of an integer is 


s 8 
(A) 5 B) > 

39 og 
OF. () > 


A fair coin is tossed (2m + 1) times, the probability of getting at least ‘m’ 


consecutive heads is 


m+l m+3 
(A) qm (B) ome 
(m+1)2” —1 (m+3)2™ 1 
(C) pm (D) 7m 


When we throw a dice 4 times, the probability that the minimum number appearing 


on the dice is 2 and the maximum is 5 is 


55 AT 
© Gas (B) ge 

35 16 
(©) ag Oe 


A seven digit number of a,a,a,a,a.a,a. (all digits distinct) is formed randomly. The 


probability that number formed satisfy a, > a, > a,<a,<a.<a,<a_is 


= (eee 
1572 168 

7 5 
o> O) 5 


An urn contains 20 white marbles, 30 blue marbles and 50 red marbles. Ten 
marbles are selected, one at a time, with replacement. Then the probability that at 


least one colour will be missing from the 10 selected marbles is 


aie 10!° 
(c) 710, 510 _ 310 _ 510 ) gl0 , 710, 510 _ 310 _510_, 


10!° 1010 


Probability ae 


1 
32. Let A, B be independent events with P(A) = P(B) and P(AUB) = >? then P(A) is 


equal to 

1 | 
A) ]|—-—— mB) —— 
(A) 1 77 (B) Ge 
(C) 42=1 (D) 2-2 


33. Events A and B belong to common sample space S and have probabilities P(A) = 


l ——— a 
P(B) = sy It is also known that P (A MB) = 18” then P(A/B) is equal to 


1 
(A) i. (B) 


aAlH vl 


1 
(OS (D) 


34. A pack of cards is counted, face downwards, and it is found that one card is 
missing. Two cards are drawn and are found to be spades. Then the odds against the 
missing card being a spade is 
(A) 39:11 (B) 28:11 
(C) Weg 11 (D) 50: 11 


35. Let {x, y} be a subset of the set {1, 2, 3,....,9, 10}. Then the probability that 
x —y| < 5 is equal to 


(A) (B) 


(C) (D) 


olr wl 
Ole OlN 


36. Adie is rolled three times, the probability of getting larger number than the 


previous number is 


1 11 
(A) 36 (B) 516 


5 5 
(C) 508 (D) 54 


| 16 | Advance Problems in Algebra for JEE 


37. An unbiased coin is tossed 12 times. The probability that at least 7 consecutive 


heads show up is 


gj B -— 
256 32 
(C) a (D) ml 
128 256 


38. From a group of ‘n’ persons arranged in a circle 3 persons are selected at random. If 


the probability that no two adjacent persons are selected is 5 , thenn= 


(A) 7 (B) 8 
(C) 9 (D) 10 


39. Two integers x and y are chosen from the set {0, 1, 2, 3,....,2n—1, 2n}, with 
replacement. The probability that |x — y| <n, n EN is 


3n? +1 B) 3n7 Aan 

Qn+)e (2n +1)? 
(c) 3n°+3n+1 (D) 3n(n +1) 

(2n +1)? (2n+1)° 


40. A letter is to come from either LONDON or CLIFTON. The postal mark on the 
letter legibly shows consecutive letters ‘ON’. What is the probability that the letter 


has come from LONDON. 
12 11 
\) = A). — 
(a 17 B) 17 
5 13 
— D _ = 
© > (D) = 


41. Aman parks his car among ‘n’ cars standing in a row. His car not being parked at 
an end. On his return he finds that exactly m of the ‘n’ cars are still there. What is 
the probability that both the cars parked on two sides of his car have left. 

(n-—m)(n-m-D@-m—-2 n—m-1)\(n—m-2 
(A) M ) (B) ( ut ) 
n(n —1)(n—2) n(n-1) 


m(m-—1) (D) (n—m)(n—m-l) 


ao n(n-—1) (n—1)(n—-2) 


Probability 


42. 


43. 


44, 


45. 
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A bag contains 6 white and 6 black balls. One by one the balls are drawn from the 
bag with replacement. Then the probability that 3rd time a white ball is drawn in 
7th draw is 


1 2 
arr B) a 
o 3 gf 
(C) 55 (D) i538 


Two distinct numbers a and b are selected randomly from the set {2, 27, 2°,....,275}. 


then the probability that log b is an integer is equal to 


1 afl 
(A) 9 (Oger 
8 11 
() 75 ©) Foo, 


Twenty persons arrive in a town having 3 hotels A, B and C. If each person 
randomly chooses one of these hotels, then what is the probability that atleast two 
of them go in hotel A, atleast one in hotel B and atleast one in hotel C. (each hotel 


has capacity for more than 20 guests) 


20 _ 229 _4 
mn [25 2) a | = 


20 20 
10.2°° —40 134 — 43 
© [| © (25 


7 persons are stopped on the road at random and asked about their birthdays. The 
probability that 3 of them are born on Wednesday, 2 on Thursday and remaining 


two on Friday is equal to 


141 45 
(A) aie (B) Eu 
90 
(Oe (D) 2 
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46. 3 distinct numbers are chosen from the set of first 15 natural numbers, then the 


probability that the numbers are in A.P. is equal to 


51 7 
(A) 455 (B) 65 

10 53 
(C) ol (D) 755 


47. A fair die is tossed 16 times, then the probability of getting prime outcomes as 


many times in the first 8 throws as in the last 8 throws is equal to 


6c Sc 
(A) Se 8) Fe 

6c PC 
(C) 57 (D) 57 


1 
48. Let A, B, C be three events such that P(A 4 B) = 0, P(A vu B) = 1, PAA C) = 5 


a 
and P(C) = 15° then P(B 4 C) is equal to 


aye 5 
(A) eB (B) 75 

11 | 
aes 


49. A person has to go through three successive tests. The probability of his passing 


first test is P. If he fails in one of the tests, then the probability of his passing next 


test is 5° otherwise it remains the same. For selection, the person must pass at least 
two tests. The probability that the person is selected is 

(A) 2P— P? (B) 2P? — P? 

(C) PP? (D) P?—P? 


Probability ee 


50. The adjoining figure is a map of a part of a city. The small rectangles are blocks and 
the spaces in between are streets. Each morning a student walks from intersection 
A to intersection B, always walking along the streets shown, always going east 


or south. For variety, at each intersection where he has choice, he chooses with 


probability : (independent of all other choices) whether to go east or south. Find 


the probability that, on any given morning, he walks through intersection C. 


Z 
As (B) 


1 
) (D) 


51. A man throws a fair coin a number of times and get 2 points for each head he 


throws and 1 point for each tail. The probability that he gets exactly 6 points is 


24 23 
or 6) S 
ome p) 2 
©) 64 ©) 64 


52. Two numbers x and y are chosen at random without replacement from the set 


ale 2, 3, 4, ....... , 100}. Then the probability that x*— y* is divisible by 5 is 
67 334 

(A) Nae 
62 37 

(OC) (2) Fa 
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53. 


54. 
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A man sent 7 letters to his 7 friends. The letters are kept in the addressed envelopes 


at random. The probability that 3 friends receive correct letters and 4 letters go to 


wrong destinations is equal to 

A B = 

On (B) 7 

Olen (D) < 
24 4 


Three numbers are selected one by one at random without replacement from the 
set of numbers {1, 2, 3,.....,n}. Then the probability that the third number lies 


between the first two, if the first number is known to be smaller than the second is 


equal to : 

1 l 
(A) A (B) 3 
. p) + 
(©) (D) Z 


An unbaised coin is tossed. If the result is head, a pair of unbaised dice is rolled and 
the number obtained by adding the numbers on the two faces is noted. If the result 
is a tail, card is drawn from a well shuffled pack of eleven cards numbered 2, 3, 4, 
5,.....,11, 12 is picked and the number on the card is noted. Then the probability that 


the noted number is 7 or 8 is equal to 


195 185 
- — > 4 
eS 792 a 792 
191 193 
(C) 799 (D) 799 
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SECTION-2 


@ ONE OR MORE THAN ONE CORRECT QUESTIONS 


1. If two squares are chosen at random on a chess board, then find the probability so 
that 


; ana | ; 
(A) they have a side common is 9 (B) they have a side common is 18 


(C) they have contact at a corner is — (D) they have contact at a corner is 5 


2. Of three independent events E,,E,,E,, the chance that only E, occurs is a, that only 


E, occurs is b, and only E, occurs is c and probability of none of E,, E,, E, occuring 


is x. Then 

- #4 fa 
[PE ae (8) PCA jim 
(C) x2=(atx)(b+x)(c +x) (D) P(E,) = xt 


CTX 


3. P., P,, P,,.....P, are 8 players participating in a tournament. If i <j, then P, will win 
the match against P.. Players are paired up randomly for first round and winners of 


this round again paired up for the second and so on. Then the probability that 


4 
(A) P, reaches the final is — (B) P, reaches the final is 0 
ao 


(C) P, wins the tournament is | (D) P, reaches the semifinal is : 


4. Ina city, a person own independently a sedan car with probability = and a SUV 
with probability =. If he has sedan only, then he keeps a driver with probability 
“. whereas if he owns SUV only, then he keeps a driver with probability -, 


whereas if he keeps both type of cars then his probability of keeping a driver is =. 
Then 
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(A) Probability that person keeps a driver is ue 
1 


(B) Probability that person keeps a driver is os 


: he . 34 
(C) Given that person keeps driver, then probability that he owns SUV is = 


(D) Given that person keeps driver, then probability that he owns SUV is _. 
5. Cards are drawn one by one at random without replacement from a well shuffled 
pack of 52 cards until 2 aces are obtained for the first time. The probability that 18 


draws are required for this is 


48 4 1 48 4 
(A) eX S Pr galley’ WE 
Cc, £5 oh, 35 
a. 17 aA 
© = ©) se 


6. The probability that a student passes at least one of the three examinations A, B, C 
; oe y | - 
is - . The probability that he passes atleast two of them is 3 and the probability 


he passes exactly two of them is : . Ifa, b, c are the probabilities of the student 


passing in A, B, C respectively, then 


(abc = — (B) a lear = 

adc 10 a Cc 0 
23 1 

(C)atbt+e= > (D) abe = — 


20 20 


7. LetA,, A,,..., A, be independent events of the same sample space, then 
P(A, UV A,VA,U...UA_) is equal to 


(A) Nees (B) 1— [[a-Pa 


i=l 


(CF) 1-PiA, WAL, AL..m ALY (D) 1—-P(A, 0 A, Ag 7... Ay) 


Probability 


8. 


10. 


11. 
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A, B, C are alternately and in this order, rolling a fair die. The first one to roll an 


even number wins and the game is ended, then 


4 1 
(A) P(A) = 7 (B) KO)= 5 


1 3 
(C) P(B)P(C) = 77 (D) P(B)= — 


. A fair die is rolled ‘n’ times. If P(n) denotes the probability that there are atleast 


two equal numbers among the result obtained, then 


A P(2) = — B oe 
P(6) = == D) P(3)= — 


The probability of getting number of even numbered outcomes more than number 


of odd numbered outcomes by throwing a fair die 16 times is equal to 


a On | 

(A) 1-0 —: 
l In'@ Le 

(C) 3s (D) |-— 


Ram has 4 bats namely B,, B,, B,, B,. He randomly selects one of the three bats 
which was not used in previous match. If for his first match the chosen bat was B, 


and P(n) denotes the probability that he chooses B, in n" match, then 


1 éj 
mt O=3 (B) PG) = 57 


10 61 
Ns (D) Peat 
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12. A certain coin lands head with probability P. Let Q denote the probability that when 


Ws. 


14. 


15. 


the coin is tossed four times, the number of heads obtained is even. Then 
: : 1 
(A) There is no value of P, if Q= 4 


3 
(B) There is exactly one value of P if Q = oa 


(C) There are exactly two values of P, if Q = 


al BR WN] vw 


(D) There are exactly four values of P if Q = 


A and B throw alternately with a pair of dice. A wins if he throws a sum 6 before B 
throws 7 and B wins if he throws a 7 before A throws 6. If A starts the game, then 


(A) Probability that A wins is ~ (B) Probability that B wins is = 
ae mos, 9 e my. 30 
(C) Probability that A wins is a (D) Probability that B wins is 4 


Consider the system of equations ax + by = 0 and cx + dy = 0 where 


a, b,c, d € {1, 2}. Then the probability that the system of equations has 


. » . | ; — 
(A) unique solution is 5 (B) unique solution is 7 


(C) non trivial solutions is : (D) non trivial solutions is ; 


A, B, C are three events for which P(A) = 0.4, P(B) = 0.6, P(C) = 0.5, P(AUB) = 
0.75, P(ANC) = 0.35 and PPA@BAC) = 0.2. If PPAUBUC) 2 0.75, then P(BAC) 
can take values 

(A) 0.15 (B) 0.2 

(C) 0.3 (D) 0.4 


Probability 


16. 


17. 
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If n different objects are distributed among ‘n+2’ persons, then 


(n+1)! 


(A) Probability that exactly 2 persons will get nothing is a 
2(n+2)"~ 


(n+1)! 


(B) Probability that exactly 2 persons will get nothing is yr 
n+ 


me Or ct) 


(C) Probability that exactly 3 persons will get nothing is 7 
(n+2) 


(n+1)n7(n—1)* 
ean +2)" 


(D) Probability that exactly 3 persons will get nothing is 


2 
ae 


Loa | rR 


Three missiles A, B and C whose probabilities of hitting the target are 


g 
8 > 
respectively are shot at an enemy ship simultaneously. A majority of hits is required 


to destroy the ship. If the ship is destroyed, then 


(A) the probability that missile B failed to hit the target is : 


2 
(B) the probability that missile B failed to hit the target is zB 


(C) the probability that at least one of B or C hit the target is 1 


(D) the probability that at least one of the missile B or C failed to hit the target is 
7/10 
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@ COMPREHENSION TYPE QUESTIONS 
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COMPREHENSION (0. 1 To a. 3): 


A party of ‘n > men of whom A, Ba are e two a are ¢ sitting ir in a row. what j is s the 
chance that 


1. A, B are next to one another 


A 6) — © ~ (D) = 
(A) n(n—1) n(n—1) n n 
2. Exactly ‘m’ men are between them 
2(n — m) 2(n—-m-—1) 2(n —m-— 2) 
4) n(n —1) 8) n(n—1) ©) n(n —1) P) n-m 


3. Not more than ‘m’ men are between them 


(A) (m+1)(2n —m — 2) (B) (n-m Ns m-l) 
n(n —1) n(n —1) 
(n—m)(n—-m-1) m(n —2m-—2) 
D : 
©) n(n —1) ce n(n —1) 


CompreHeNsion (0.4 to 0. 5): 


The values of a and ba are e equally possible i in n the square lal< < iL Ib = il ‘Consider 
the events 
A= { The roots of quadratic expression x? + 2ax + b are real } 

= sal The roots of x? + 2ax iG b are positive Be 


4. 'Z 
= B a C) z D) 2 
(A) (B) 5 (©) % (D) 5 
5 P(B 
3 2 i 1 
Cos or OF ©) 55 
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COMPREHENSION (a. Gr TO 00. A): 


A player throws an eer die with faces numbered 1 to 6. Whenever he throws a. 
1, he gets a further throw. Let the sum of numbers obtained is their score. | 


6. The probability of obtaining a total score of exactly ‘r’ , where 2 <r < 6 is 
(A) ie (B) Pli-) ©) af 1 (D) Mi. +) 

7. The probability of obtaining a total score of exactly ‘r’ where r > 6 is 
wien(y” —)  (ahie 
040 Ads mo) 


Comerdjiysion (0. 8 To a. 9) : 


A dai is alle al onan ey oi sree any oaunnvlsar is “ dinewiny angnoniorel.- 


to that number. If prime number appears then a ball is chosen from urn A 
containing 2 white and 3 black balls other wise a ball is chosen from urn B 
containing 3 white and 2 black balls. Then 


8. The probability of drawing a black ball is 


10 
(A) — “ri (©) = 0) — 


9. Ifa white ball is drawn, then the probability that it is from urn B is 


33 35 36 
53 Bas ar (D) 
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COMPREHENSION (a. 10 TO a. 11): 


Initially a be was on to contain some one rupee (0 0’ or more) an some fifty 
paisa (‘0’ or more) coins. 

In all bag was known to have 4 coins. Two coins were randomly drawn from the 
bag and both found to be one rupee coin. (initially all number of rupee coins in the 
bag are equiprobable) 


10. If these coins are replaced, what is the probability the next drawn coin is fifty paisa 


coin. 
ay By + ci D) 2 
e's (B) 7 ys 3 


11. If these coins are not replaced, what is the probability the next drawn coin is fifty 


paisa coin 


yy 3 B) — c) + b) 2 
(A) = B) 5 ©; D) 5 


Comprenension (0. 12 TO a. 14): 


A cube having all of i its Sane ported ae is cut ee two ohicnzontal two oven and 
other two also vertical in other direction so as to form 27 equal cubes. Of these 


cubes, a cube is randomly selected. 
12. The probability that the cube selected has none of its side pointed is 
(A) = (B) + (C)0 0) = 
27 9 27 
13. The probability that the cube selected has two sides pointed is 


1 2 4 8 
(A) 3 ®) 6 (C) 9 (D) = 


14. The probability that the cube selected has only one side pointed is 


Ay B) = c+ D) + 
(A) 3 (B) = () 5 (D) 5 
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ComPREHENSION (a. 15 TO a. 16): 


There are two ie DB. “fall Dy bon ene Six ee De ie 5 Hee Pes oe 2 2 
faces marked with 2 and | face marked with 3. D, has | face marked with 1, 2 
faces marked with 2 and 3 faces makred with 3. Both dice are thrown once. Let 
P(x) be the probability of getting the sum equal to x. Then 

15. P(3)= 

l l 2 

A) = B) — C) — D) = 
(A) 9 (B) 9 (C) 36 (D) 

16. Which is the correct order 


(A) P(2) < P(6) < P(3) < P(4) < PG) (B) P(6) = PZ) < PG) = PG) <P) 
(C) P(6) = P22) < PS) < PG) < P(4) (D) P(6) = P(2) < P(3)< P(S) < P(A) 


ComrrRension (0. 17 to 0. WS): 


A hess ch beeen two oeranclh masters X creas Y is won ey aicever fet wins 
a total of two games. X’s probability of winning, drawing or losing any particular 
game are p, q, r respectively. The games are independent and p+ q + r= 1, then 
17. The probability that X wins the match after (n) games (n = 5) is 
(A) np’q'*(q + (n-1)r) (B) (n— 1)p*q"? 
(C) p*(n-2)q"*(q + (n— Lr) (D) p’q’ *(n-1) (q + (n— 2)r) 
18. The probability that Y wins the match after 6" game 
(A) 5q°r'(q+4p) — (B) 6q’r'(q+ 5p) (C) 4q’r'(q+ 5p) (D) S5q'r° 
19. The probability that Y wins the match is 


P(3p+r (2p +r) r?(p+3r) r°(p+2r) 
(3p +r) B we (C) (D) 


A 
o (lq) fq): (l—q)° (l—q)° 
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CoMPREnension (0.20 to 0.22): 


SARI ASEAAeeneneeeetaeeeeenereenatnatnesataarnaesersetaereatseeserneeenseeeeeteaterneteeereanarnatneesatnareersersesearnarseeseraeseesecenetnesnenareeeseanesnaseeesernernareersereereetsereeteereesereeeeneeeeseennetes 


A biased coin, for which probability of getting head is : and that of tail is 7 is 


tossed till the difference of number of head and tail is 7 and this event is denoted by 
Aer 2) 


20. Ifr= 2, then the probability that the game ends with more number of heads than 
tails is 


4 2 7 4 
(A) 9 (B) 9 (C) 9 (D) 5 


21. For r= 2, it is given that game ends with a head then the probability it ends in 


minimum number of throws is 


4 5 4 7 
Al — B) = Cy D).— 
(A) : (B) 5 ( ‘ ( , 
22. If B is the event that last two throws show either two consecutive head or tail, then 
P(B/A ) is 
4 5) 4\ 
Ayex B) 1-| — C) 1-| = Da 
(A) : (B) [ 4 (C) 8 (D) 


Comnenensaye (0.23 to Q. 24) : 


A simple board game ids four fields / A, B,C ant D. Once you a up on field A you 
have won and once you end up on field B, you have lost. From fields C and D you 
move to other fields by tossing a coin. If you are on field C and you throw a head, — 
then you move to field A, otherwise to field D. From field D, you move to field C if 2 


OL throw a oe ame ue: peu move to field B. 


23. - that you start in field D, _ ee Probability hats you iswill win 1s 
1 
(A) + (B) + (C) — oO 
4 6 3 2 
24. Suppose that you start in field C; then the probability that you will win is 


5 1 3 2 
= B) — C) = DD) = 
Oe ca 5 ee 


lel 
Comprenension (0.25 to 0.26) : 


25. The probability that x? — y’ is divisible by 7 is equal to 


7 71 18 73 
A) — B) — C) am D) = 
(A) = OY — ae Chae (Dy 55 
26. The probability that x* —y’ is divisible by 5 is equal to 
1 1 1 1 
A) = B) — C= D) — 
( iz (B) ; (C) 5 (D) : 


Comprenension (0.27 to 0.29) : 


- Starting at (0, 0) an object moves in coordinate plane by a sequence of steps, 


each of length one. Each step is left, right, up or down, all four are equally 
likely. Find the probability that the object reaches (2, 2) in 


27. Exactly 4 steps 


i E me C = my 
28. Exactly 6 steps 
im (B) = od (D) 
128 256 64 128 
29. Exactly 5 steps 
3 1 5 
cy — (B) wa (Speen (D) 0 


128 ay 128 
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Comprenension (0.30 to 0.31): 


Each face of a cube is to be coloured with exactly one colour from blue, green or 
red. Then the probability that 


30. No. two adjacent faces are painted with the same colour is equal to 


(A) ‘B) = © (D) = 
243 729 243 81 
31. All the colours are used to paint the cube given that each pair of opposite faces are 


painted with a different colour is equal to 


1 2 4 8 
(A) a (B) a (C) a (D) 5 


Comprenension (0.32 to 0.33) : 


| A bag contains 3 red, 3 blue and 4 white balls. A ball is drawn at random and is 
replaced back together with a ball of a different colour (which can only be red, 
blue or white) so that there are now 11 balls in the bag. Then 


32. The probability that the number of white balls will remain greater than the number 


of red balls is equal to 

7 2 11 13 
A) — B) = (Oe Ge D) — 
fe 50 (B) = ©) 5 O50 


33. If another ball is drawn from the bag containing 11 balls and found to be red, then 
the probability that the first ball was also red is equal to 


12 16 16 18 
(A) S B) & © — 0) 4 


El 
Comprenension (0.34 to 0.36) : 


Let a and b be two numbers chosen at random from the set {1, 2, 3,....,n} with 
replacement. Let P (p) denotes the probability that a’ ' — b?' is divisible by p, 


where p is a prime number. Then 


34. Let [-] represents greatest integer function, then P (p) is equal to 


a oS - 42 2 

(A) 1 I} n es z n (B) 1 =|"). : | 
NLP} n | Py nip}| n [|p 

ln | Pal 2fn] 2[n} 

(© 144|2]+4)2 (D) | =H 
ni p| n [|p] n| Pp; n |p 


35. P,.(3) is equal to 


eG, ag 361 364 
Ay — [c)) ——— C4 D) — 
05 2) 05 OY og ) 5 


36. lim P (p) is equal to 
no 


1 2 
(A) wan (8) be (C) 4 (D) i. = 
p p Pp p Pp p p po 


There are two sets of well shuffled pack of 52 cards namely set P and set Q such 
that each set contains 52 cards. | 
37. Two cards are drawn from set P and two cards are drawn from set Q, then the 


probability that exactly one card is identical among the cards drawn is equal to 


25 50 1 2 
(A) Ga (B) ea (C) is (D) a 


38. Two cards are drawn from set P and other two are drawn from set Q, then the 


probability that exactly one of them is a card of heart is equal to 


(lye ie (opal ee 


876 576 578 578 
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39. If both the sets are mixed together such that now there are 104 cards and 3 cards are 


drawn at random, then the probability that they all belong to same set is equal to. 


ec ae B 5L pee 
(A) 193 ®B) 506 ©) 506 103 


Comprenension (0.40 to 0.41): 


There are ‘n’ blacks balls and 2 white balls in a bag. An uninvolved person Mr.C 
draws balls one by one from the bag without replacement. Mr. A wins as soon as 2 — 
black balls are drawn and Mr. B wins as soon as 2 white balls are drawn. Let A(n) | 


and B(n) represent the probability that Mr. A and Mr. B wins respectively. Then 


40. The value of lim (A(2)A(3)A(4)......A(n)) is equal to 
l l I Z 
(A) 5 (B) 10 (C) " (D) 5 
41. The value of lim (B(1)+ B(2)+ BG) +...... + B(n)) is equal to 
(A) 1 (B) 2 (CC) (Dis 


Comprenension (0.42 to 0.43) : 


A slip of paper is given to A, who marks it with either a plus sign or a minus 


1 
sign, the probability of his writing a plus sign is Ae He then passes the slip to 


B, who may leave it unchanged or change the sign before passing it to C. 
Next C passes the slip to D after perhaps changing the sign. Finally D passes it to - 
an honest judge after perhaps changing the sign. It is known that B,C,Deach 


change the sign with probability : : 
42. The probability that judge see a plus sign on the slip is equal to 


4 38 40 41 
Ky 5B) — C) Dy 
or Oa es OS 


Probability ee 


43. Ifthe judge see a plus sign on the slip, then the probabilitythat A originally wrote a 


plus sign is equal to 


13 14 
(A) = ‘B) Oz 0) Fe 


in turn, without replacement. The first person to draw a white ball wins the game. 


Ifa red ball is drawn, the gameisatie. Then 


44. The probability that player who begins the game is the winner is equal to 


67 333 
A) — or 
“) 168 ®) 840 
fe: 83 
Cc) — D) —# 
©) 210 ©) 210 


45. The probability that the second participant is the winner is equal to 


a A a» 3h 
(A) 510 (8) 70 
ii met 
© 0 ©) 7 


46. The probability that the game is a tie is equal to 


l 2 
is eS 


3 
(C) . (D) 


Racal 
SECTION-4 


@ MATCH THE COLUMN: 


1, Ina tournament, there are twelve players S,, S, ,....., S,, and divided into six pairs 
at random. From each game a winner is decided on the basis of a game played 
between the two players of the pair. Assuming all the players are of equal strength, 
then match the following : 


(P) 


Probability that S, is among the losers is 


(D) | Probability that S, and S, not playing against | (S) 10 
each other is a 

(T) 3 

1] 


2. Triangle is formed by joining the vertices of a cube. 


(A) | Probability that the triangle is isosceles or (P) 2 
equilateral is greater than 14 
(B) | Probability that the triangle is isosceles but (Q) 
not equilateral is smaller than 


SI | bo 


SV] Ww 


(C) | Probability that the triangle is scalene is (R) 
greater than 
(D) | Probability that the triangle is right angled is | (S) 
greater than or equal to 
= § §€6«&§§ 


apes 


: 
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3. There are 16 equally skilled players S,, S,, S,, ....... »S,, playing a knockout 
tournament. They are divided into 8 pairs at random. From each pair a winner is 


decided on the basis of a game played between the two players of the pair, and they 


enter into the next round. the tournament proceed in the similar way. 


Column-II 


a 
30 
ns 
20 
10 
ole 
30 
& 

5 


(A) Probability that exactly one of S, & S, is among the (P) 

4 winners of 2" round is 

(B) The probability that S, wins the tournament given (Q) 
that S, enters in the semifinals is 


R) 


wi 

a 

(D) The probability that S, is among the 4 winners of ( 
2nd round given that S, wins the first round is 

ep o : 

ee 


(A) A 7 digit number is formed using any 7 distinct dig- | (P) 
its selected from 1, 2, 3,....,9. The probability that it 
(S) 


© The probability that S, wins the tournament given 
that S, enters into final is 


Column-II 


4 jacks. Two cardsare drawn, then probability that 
there is atleast one ace is greater than or equal to 
Integers m and n are chosen at random between 1 
and 98 (both inclusive).Then the probability that 
7™ + 3" is greater than or equal to 

A coin is tossed 5 times. The probability that the 
result in the fifth toss is different from all the first 
four tosses is less than or equal to 


is divisible by 9 is less than or equal to pe 


1 
16 
(B) A pack of cards contain 4 aces, 4 kings, 4 queens and l 
9 
1 
3) 
| 
4 
ca 
20 


(T) 
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5. There are 6 pairs of children’s gloves in a box. Each pair is of a different colour. 


188 | 


Suppose the right gloves are distributed at random to 6 children, and then the left 


ee also are distributed to them at random. Then 


ar ee Column-II 


The probebney that exactly one child gets a 
——= 
720 
(T 
a 


6. Three distinct numbers are selected from {1, 2, 3, 4, 5, 6}. Then the probability 
that 


es 


they are in A.P. is equal to (P) 1 
20 
they are in G.P. is equal to 
10 


20 

10 
ee ee 

20 


| Probability ee 


7. A bag contains some white and some black balls, all combinations being equally 


likely. The total number of balls in the bag is 12. Four balls are drawn at random 
from the bag without replacement. Then 


i 


(A) | The probability that all the four balls are black is (P) 1 
equal to 5 

(B) | If the bag contains 10 black and 2 white balls, then (Q) 70 
the probability that all four balls are black is equal to 429 


(C) | The probability that two balls are black and two (R) 1 
balls are white is equal to 4 

(D) | If all the four balls are black, then the probability (S) 14 
that the bag contains 10 black balls is equal to oo 


8. Five unbaised cubical dice are rolled simultaneously. Let “m’ and ‘n’ respectively 


denote the smallest and the largest number appearing on the upper faces of the dice. 
Now match the probabilities given in the column-II corresponding to the events 
given in column-l. 


i 


(A) | P(m = 3) is equal to 


(B) | P(n = 4) is equal to 


(C) | P(m = 2 and n= 5) is equal to 


P(2 <m< 4) is equal to 
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9. A box contains 25 tickets, each with a different number from 1 to 25. Four tickets 


are drawn at random and without replacement. Let a,b, c, d be the numbers of the 


tickets drawn. 


eS 


Column-II 


(A) | The probability that min (a, b, c, d) < 10 is equal to 


The probability that the second smallest number 


chosen is 10 is equal to 


= 
The probability that the sum of a+b +c +d is odd 


is equal to 


The probability that the product of abcd is even is 


equal to 


| eae 
SECTION-5 


@ SUBJECTIVE TYPE QUESTIONS 


iF 


If a, b, c are numbers obtained by throwing a dice thrice, such that a” + b? + c? < 


ab + be + ca, then the probability that a point (a, b, c) lies inside the tetrahedran 
formed by coordinate planes and x + y + z= 12 is p. Then 16p is equal to 


. Let f(x) =x? + ax’ + bx +c, where a, b, c are chosen respectively by throwing a 


die three times. The probability that f(x) is an strictly increasing function VxeER is 


a 
equal to where a, b are coprime natural numbers, then b — a is equal to 


. 8 players P., P.,...P, of equal strength play in a knockout tournament. Assuming 


that players in each round are paired randomly. Then the probability that the player 


: . m ! ‘ 
P, losses to the eventual winner is —, where m, n are relatively prime natural 


numbers, then n-m is equal to 


. Apack of playing card consist of 51 cards. Cards are drawn one by one without 


replacement. If first 4 cards drawn consist of only one face card, then the 


probability that the missing card being face card is = where a, b are relatively 


prime natural numbers. Then b — 4a is equal to 


. A7 digit number with all digits distinct is randomly formed using digits 


{1, 2, 3,....7}. The probability that formed number is such that product of any 
four consecutive digits is divisible by 10 is P, then the value of [10P] is (where [-] 


denote greatest integer function) 
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6. 


10. 


On each evening a boy either watches Doordarshan channel or Ten sports. The 
4 
probability that he watches Ten sports is 5: If he watches Doordarshan, there is a 


3 y.. | 
probability of 4 that he will fall asleep, while it is y" when he watches Ten sports. 


On one evening, the boy is found to be asleep while watching TV. The probability 


_m ’ 
that the body watched Doordarshan is —, where m, n are coprime, then |m — nJ is 
n 
equal to 


. A fair coin is fossed 10 times and the outcomes are listed. Let E be the event that 


the i" outcome is a head and E__ be the event that the list contains exactly ‘m’ heads. 


If E, and E. are independent, then m is equal to 


. Apack of playing cards was found to contain only 51 cards. If the first 13 cards 


which are examined are all black. If the probability that the missed one is red is 


equal to P where p, q are relatively prime natural numbers, then p + q is equal to 
q 


. In an organisation number of women are p times that of men. If « things are to be 


distributed among them. Then the probability that the number of things received by 


at 
men are odd is LAS . Find pw 
2 2 


A positive integer is randomly selected. Let the probability that x"! — x" + 1 is 


divisible by x*—x + 1 be P, then the value of F is 


12. 


13. 


14. 


15. 


Probability ee 


11. 


If p, q are chosen randomly with replacement from the set {1, 2, 3........ 9, 10}. The 


ae . 5 , m 
probability that the roots of the equation x? + px + q = 0 are real is equal to —, 
n 


where m, n are relatively prime natural numbers then |m — n| is equal to 


If all the letters of the word ‘MATHEMATICS’ are arranged arbitrarily. The 


a el 
probability that C comes before E, E before H, H before I and I before S is i then 
N is equal to 


If {x, y} is a subset of the first 30 natural numbers. Then the probability that 


san he be é m y ; 
x* + y? is divisible by 3 is equal to — where m, n are relatively prime natural 
n 


numbers, then m + n is equal to 


In a tournament, there are five teams participating such that each team plays one 
game with every other team. Each team has a 50% chance of winning any game it 


plays. (There are noties). Then the probability that the tournament will produces 
: ‘ . Mm ‘ 
neither an undefeated team nor a winless team is —, where m, n are coprime 
n 


natural numbers. Then m + n is equal to 


A box contains 3 red balls, 4 white balls and 3 blue balls. Balls are drawn from the 


box one at a time, at random, without replacement. Then the probability that all 


three red balls will be drawn before any white ball is obtained is 4 where m, n 
n 


are coprime natural numbers, then n — m is equal to : 
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16. Two persons P and Q are respectively located at A(0, 0) and B(4, 4) in the given 


figure. They start moving simultaneously toward each other and at a speed of one 


segment per minute. ‘P’ moves either to the right or up and ‘Q’ moves either left 


or down. The probability that they will meet on their path is = , where m, n are 
n 


relatively prime natural numbers, then m + n is equal to : 


r B(4A4) 


17. A fair red die has three faces numbered 1, two faces numbered 2, and one faces 
numbered 3. A fair blue die has one face numbered 1, two faces numbered 2, 


and three faces numbered 3. The probability of the sum which is most likely to 


: . .- mM : : 
occur upon throwing both the dice is —, where m, n are relatively prime natural 
n 


numbers, then m + n is equal to 


18. A tetrahedral fair dice whose faces are numbered 1, 2, 3 and 4. The die is thrown 
and the face on which the pyramid lands is considered the ‘winning’ number. If the 


dice is thrown four times and the scores noted. The probability of obtaining a score 


ac id . ; 
of 10 is — where m, n are relatively prime natural numbers, then m + n is equal to 
n 


19. A fair coin is flipped 15 times and it is observed that there are 10 heads and 5 tails. 
By arun of heads we mean a consecutive sequence of heads. For example, the 
sequence of outcomes 

HHTHTHHHHHHTHTT 
has four runs of heads, the first has 2 heads, the second | head, the third 6 heads and 


the fourth 1 head. The probability that there are 4 runs of heads is = where m, n 
n 


are relatively prime natural numbers, then m + n is equal to 


21. 


2Z2. 


23. 


24. 


Probability ee 


20. 


200 moviegoers quene up for tickets at the box office. The price of admission is 
Rs. 100 and the cashier has no change initially. Of the moviegoers, 100 have rupee 
100 note only and 100 have rupee 200 note only. The probability that all of the 
moviegoers can collect their tickets without facing any problem of change is 2 ; 


Pp 
then p is equal to 


A bag has 10 balls, 6 balls are drawn in an attempt and replaced. Then another draw 


of 5 balls is made from the bag, the probability that exactly two balls are common 


5. a : ; 
to both the draws is —, where m, n are coprime natural numbers, then n is equal to 
n 


32 players ranked 1 to 32 are playing a knochout tournament. Assume that in every 
match between two players, the better ranked player wins. The probability that 


ranked | and ranked 2 players are winner and runner up respectively is = where 
nN 


m, n are relatively prime natural numbers, then m+ n is equal to 


Let a bag contains 5 white and 10 black balls and 4 balls are selected randomly 


from it and kept aside. Now a next draw of a ball is made. Then the probability that 


i . 4 : 
this drawn ball is white is —, where m, n are coprime natural numbers then m + n 
; n 

is equal to : 


In the above problem, the drawn 4 balls are put in a empty bag. Now a ball is drawn 


randomly from this new bag and it is found white. The probability that this was the 


. : _m 
only white which was transferred from first bag to second one is —, where m, n 
nN 


are coprime natural numbers, then n — m is equal to : 
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SINGLE CHOICE QUESTIONS: camming, —nI,.. 
1. B 2A 3. D 4, A as 6. D 
ce 8. D 9. A 10. C 11. B 12. D 
13. B 14. D 15. B 16. D 17°C 18. D 
19. A 20. A 21. B 22. 23. A 24. C 
25. A 26. B 27. A 28. D 29. A 30. D 
31. B 32. A 33. D 34. A 35. C 36. D 
37. D 38. B 39. C 40. A 41. D 42. D 
43. B 44. D 45. D 46. B 47, A 48. B 
49. B 50. D IP 52. A 53. B 54. C 
55. D 
One oRBAone Tuan AoporrecT Questions ee Oe 
1. B.C 2. BIC 3.BCD 4. Ag 5. B,D 6. A.B 
7. B,D 8. ABC 9% ABCD 10.BC UU. ABD 12. AC 
13. BC 14. B.C 15. ABC 16. ACD 17. B,C,D 
ee ee” «— Ans 
1. D 2. B 3. A 4. A ayD 6. D 
7. B 8. D 9. B 10. C 11. B 12. D 
13. 14. A 15. D 16. B 17. D 18. A 
19. A 20. D 21. B 2240 23. C 24. D 
25. D 26. A 27a 28. A 29. D 30. C 
31. D 32. D 33. D 34. D 35. A 36. A 
37. B 38. C 39. A 40. B 41. C 42. D 
43. A 44. D 45. A 46. B 
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Probability 


Matcu THE COLUMN 


1. (A)>(Q); (B)> (RB); (©) > (); (D) > (8) 
(A)>@?Q,R);8)>6,T);(O7@ Q); 0) > @Q,RB, S$, T) 
(A) > (T); B) > Q);() >@);M)> (8) 
(A) > (QRS, T); (B) > @,Q,R,S,T);(C) > (PQ, R, 8); (D) > () 
(A) > (T); (B) > SKC) > (); (0) > @& 
A>S):B-0);O-Q;0)- ®M 
(A) > (); (B) > GS); GET, We (Q) 
(A) > (1); (B) > 7); (© > @) 3D) > }) 
A>T;B>P;C>Q;D->S 


ee ND A Re Ww 


SuBJECTIVE TYPE QuESTIONS 


1. 8 ee D 3.3 4. 4 aie) 6. 4 
7. ¥ 8. 5 9. 3 10. 6 11.519 12. 120 
13. 4 14. 49 15. 34 16. 163 1925 18. 75 


19. 203 20. 101 21. 21 22. 47 23. 4 24. 61 
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Previous Year Questions 


SECTION-1 


1. A multiple choice examinaton has 5 questions. Each question has three alternative 


answers of which exactly one is correct. The probability that a student will get 4 or 


more correct answers just by guessing is: [IT JEE Main 2013] 
10 17 

(A) ma (B) es 
13 11 

(C) oF (D) Fa 


. Let A and B be two events such that P(A VU B) = = P(A MB) = : 


and P(A) = * where A stands for the complement of the event A. 


Then the events A and B are [UT JEE Main 2014] 


(A) Independent and equally likely. 

(B) Mutually exclusive and independent. 
(C) Equally likely but not independent. 
(D) Independent but not equally likely. 


. If 12 identical balls are to be placed in 3 identical boxes, then the probability that 
one of the boxes contains exactly 3 balls is : [HIT JEE Main 2015] 


Poy 22 Ly B (2) 
(A) =) 8) (3 


2 10 1 12 
(C) s5(2] (D) 220( 5 


Probability ee 
4. Let two fair six-faced dice A and B be thrown simultaneously. If E, is the event 
that die A shows up four, E, is the event that die B shows up two and E, is the event 


that the sum of numbers on both dice is odd, then which of the following statements 


is NOT true ? [HT JEE Main 2016] 
(A) E, and E, are independent (B) E, and E, are independent 
(C) E, and E, are independent (D) E,, E, and E, are independent 


5. A box contains 15 green and 10 yellow balls. If 10 balls are randomly drawn, one- 


by-one, with replacement, then the variance of the number of green balls drawn is : 


[IIT JEE Main 2017] 
(A) 4 (B) = 
25 
12 
(C) == (D) 6 
5 
6. If two different numbers are taken from the set {0, 1, 2, 3, .......... , 10} ; then the 
probability that their sum as well as absolute difference are both multiple of 4, is : 
[IIT JEE Main 2017] 
14 7 
A) — B)/= 
() = (B) = 
6 12 
C) = lo 
©) 55 ) 55 


7. For three events A, B and C, P(Exactly one of A or B occurs) 
= P(Exactly one of B or C occurs) 


1 
= P(Exactly one of C or A occurs) = Fi and P(All the three events occur 


1 
simultaneously) = 16: 


Then the probability that at least one of the events occurs, is : 
[IIT JEE Main 2017] 
7 
(AG (B) = 


(— (D) — 
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8. A bag contains 4 red and 6 black balls. A ball is drawn at random from the bag, its 
colour is observed and this ball along with two additional balls of the same colour 


are returned to the bag. If now a ball is drawn at random from the bag, then the 


probability that this drawn ball is red, is : [JEE Main 2018] 
3 3 

A) = By) 

(A) = ers, 
2 1 

(oe= (D) — 
es ) 


SECTION-2 


1. (a) Ifthe integers m and n are chosen at random from 1 to 100, then the probability 


that a number of the form 7™ + 7" is divisible by 5 equals 


1 
(A) B) 5 


Alo 


1 
(Cy. OY) a5 
(b) The probability that a student passes in Mathematics, Physics and Chemistry 
are m, p and c respectively. Of these subjects, the student has a 75% chance of 
passing in at least one, a 50% chance of passing in at least two, and a 40% 


hance of passing in exactly two, which of the following relations are true? 


19 27 
A) pt+mt+c= — B) ptm+ce= — 
(A) p+mt+c 0 (B) p+m+c 0 
(C) == (D) =- 
pmc 10 pme= 7 
(¢)| Eight players P,, P,, P., ... 3 P, play a knock-out tournament. It is known that 


whenever the players P. and Ie play, the player P. will win if i <j. Assuming 
that the players are paired at random in each round, what is the probability that 
the player P, reaches the final. [ JEE ‘99, 2+3 + 10 (out of 200)] 


Probability ae 


2. 


Four cards are drawn from a pack of 52 playing cards. Find the probability of 
drawing exactly one pair. [REE’99, 6] 


. Acoin has probability ‘p‘ of showing head when tossed. It is tossed ‘n’ times. 


Let p, denote the probability that no two (or more) consecutive heads occur. Prove 
that, 
p=l,p,=l-p’ & p,=(—p)p,_,+pC—p)p,_,, for all n 2 3. 


[JEE ‘ 2000 (Mains), 5] 


. Aand B are two independent events. The probability that both occur 


simultaneously is 1/6 and the probability that neither occurs is 1/3. Find the 
probabilities of occurance of the events A and B separately. 
[REE ‘ 2000 (Mains), 3] 


. Two cards are drawn at random from a pack of playing cards. Find the probability 


that one card is a heart and the other is an ace. [REE ‘ 2001 (Mains), 3] 


. (a) An urn contains ‘m’ white and ‘n’ black balls. A ball is drawn at random and 


put back into the urn along with K additional balls of the same colour as 
that of the ball drawn. A ball is again drawn at random. What is the probability 


that the ball drawn now is white. 


(b) An unbiased die, with faces numbered 1, 2, 3, 4, 5, 6 is thrown n times and 
he list of n numbers showing up is noted. What is the probability that among 
the numbers 1, 2, 3, 4, 5, 6, only three numbers appear in the list. 
[JEE ‘ 2001 (Mains), 5 + 5] 


. A box contains N coins, m of which are fair and the rest are biased. The probability 


of getting a head when a fair coin is tossed is 1/2, while it is 2/3 when a biased coin 
is tossed. A coin is drawn from the box at random and is tossed twice. The first time 
it shows head and the second time it shows tail. What is the probability that the 

coin drawn is fair? [JEE ‘2002 (mains)| 
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8. (a) Aperson takes three tests in succession. The probability of his passing the first 


test is p, that of his passing each successive test is p or p/2 according as he 
passes or fails in the preceding one. He gets selected provided he passes at least 


two tests. Determine the probability that the person is selected. 


(b) In a combat, A targets B, and both B and C target A. The probabilities of A, B, 
C hitting their targets are 2/3 , 1/2 and 1/3 respectively. They shoot 
imultaneously and A is hit. Find the probability that B hits his target whereas C 
oes not. [JEE’ 2003, Mains-2 + 2 out of 60] 
9. (a) Three distinct numbers are selected from first 100 natural numbers. The 


probability that all the three numbers are divisible by 2 and 3 is 


4 

(A) 55 (B) 35 
4 4 

(C) a (D) Tisa 


(b) If A and B are independent events, prove that P(A U B) - P(A’ 1B’) <P (©), 
where C is an event defined that exactly one of A or B occurs. 

(c) A bag contains 12 red balls and 6 white balls. Six balls are drawn one by one 
without replacement of which atleast 4 balls are white. Find the probability 


that in the next two draws exactly one white ball is drawn (leave the answer in 


terms of "C). [JEE 2004,3+2+ 4] 
10. (a) Asix faced fair dice is thrown until 1 comes, then the probability that 1 comes in 

even number of trials is [JEE 2005 (Scr)] 

(A) 5/11 (B) 5/6 

(C) 6/11 (D) 1/6 


(b) A person goes to office either by car, scooter, bus or train probability of which 
being =. == and : respectively. Probability that he reaches office late, if he 
takes car, scooter, bus or train is a ; and 5 respectively. Given that he 


reached office in time, then what is the probability that he travelled by a car. 
[JEE 2005 (Mains), 2] 


Probability eae 


Comprenension (0.11 to 0.13): 


There are 7 urs each containing n + | balls such that the i" urn contains i white 
balls and (n + 1 — i) red balls. Let u, be the event of selecting i" urn, i = 1, 2, 3, ...... 2 


n and w denotes the event of getting a white ball. 


(A) 1 (Biz 
(C) 3/4 (D) 1/4 
(b) If P(u,) =c, where c is a constant then P(u,/w) is equal to 
2 1 
(A) == (B) —— 
n+l n+l 
n 1 
C) —— , 
©) n+l a 2 
(c) If is even and E denotes the event of choosing even numbered urn 
1 
(P(u,) =—), then the value of P(w/E), is [JEE 2006, 5 marks each] 
n 
A n+2 B n+2 
Carre (B) 2(n +1) 
n+l ®) n+l 


12. (a) One Indian and four American men and their wives are to be seated randomly 
around a circular table. Then the conditional probability that the Indian man is 


seated adjacent to his wife given that each American man is seated adjacent to 


his wife is 
(A) 1/2 (B) 1/3 
(C) 2/5 (D) 1/5 


(b) Let E* denote the complement of an event E. Let E, F, G be pairwise 
independent events with P(G) > 0 and P(E mM F J G) = 0. Then P(E‘ 2 F* | G) 
equals 
(A) P(E*) + P(F*) (B) P(E*) — P(F*) 

Seer) (D) P(E) — P(F*) 
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(6) Wet; Ei, ssises , H, be mutually exclusive and exhaustive events with P(H,) > 0, 
i=1,2,....,n. Let E be any other event with 0 < P(E) < 1. 
Statement-1: P(H,/E)>P(E/H,) - Pdd@mfor i= 1, 2, ae 


because 


n 
Statement-2: > P(H,) =1 [JEE 2007, 3+3+3] 
i=l 


(A) Statement-1 is true, statement-2 is true; statement-2 is a correct explanation for 
statement-1. 


(B) Statement-1 is true, statement-2 is true; statement-2 is NOT a correct explanation for 


statement-1. 
(C) Statement-1 is true, statement-2 is false. 
(D) Statement-1 is false, statement-2 is true. 

13. (a) An experiment has 10 equally likely outcomes. Let A and B be two non-empty 
events of the experiment. If A consists of 4 outcomes, the number of outcomes 
that B must have so that A and B are independent, is 
(A) 2,4 or 8 (B) 3, 6, or 9 


(C) 4or8 (D) 5 or 10 
(b) Consider the system of equations 
ax + by = 0, cx + dy = 0, where a, b,c, de {0, 1}. 


STATEMENT-1 : The probability that the system of equations has a unique 


solution is ~. 


8 
and 
STATEMENT-2 : The probability that the system of equations has a solution 
is li, [JEE 2008, 3+3] 


(A) Statement-1 is True, Statement-2 is True ; statement-2 is a correct explana 
tion for statement-1 

(B) Statement-1 is True, Statement-2 is True ; statement-2 is NOT a correct 
explanation for statement-1 


(C) Statement-1 is True, Statement-2 is False 
(D) Statement-1 is False, Statement-2 is True 


Hea 
Comprenension (0.14 to 0.16) : [JEE 2009] 


14 


=. 


16. 


17. 


18. 


A fair die is tossed repeatedly until a six is obtained. Let X denote the number 


of tosses required. 


The probability that x = 3 equals 


25 25 
A) — B) 
Oe. (er 
(C2: cg 12> 
36 216 
The probability that X = 3 equals 
(A) e) = 
216 36 
= D 2 
©) 36 0 os 
The conditional probability that X > 6 given X > 3 equals 
125 ps) 
A) — B) — 
) 216 8) 216 
5 5 
oO — D) — 
A 36 (D) ae 


Let @ be a complex cube root of unity with @ # 1. A fair die is thrown three 
times. If r,, r, and r, are the numbers obtained on the die, then the probability that 


1?°2 
@' +@2 +@° =0 is [JEE 2010] 
f— (B) 1 
18 5 
2 | 
(oy — (Dp) L 
9 36 


4 1 
A signal which can be green or red with probability ra and 5 respectively, is 


received by station A and then transmitted to station B. The probability of each 
station receiving the signal correctly is 3/4. If the signal received at station B is 


green, then the probability that the original signal was green is [JEE 2010] 
3 6 

a) — (B) — 
5 7 

oe Os 


23 20 


a 
Comprenension (0.19 to 0.20) : [JEE 2011 


Let U, and U, be two urns such that U, contains 3 white and 2 red balls, and U, 
contains only 1 white ball. A fair coin is tossed. If head appears then 1 ball is drawn 


at random from U, and put into U,. However, if tail appears then 2 balls are drawn | 


at random from U, and put into U,. Now 1 ball is drawn at random from U,,. 


19. The probability of the drawn ball from U, being white is 


13 23 
a Ba — 
= 30 te 30 

19 igi 
):.—— hh oe 
(C) 30 (D) 30 

20. Given that the drawn ball from U, is white, the probability that head appeared on 
the coin is 
eu i 
ae 23 2) 23 

15 12 
Cc) — i). 
() 33 (D) 3 


21. Let E and F be two independent events. The probability that exactly one of them 


occurs is x and the probability of none of them occurring is = . If P(T) denotes 
the probability of occurrence of the event T, then [JEE 2011] 
(A) PE)= = PR) = 2 (B) P(E) = +, PE)= = 

5 5 5 5 
(C) P(E) = . PCS - (D) P(E) = . P(F) 5 = 

5 5 5 a 


22. A ship is fitted with three engines E,, E, and E,. The engines function 
independently of each other with respective probabilities 1 and * For the ship 


to be operational at least two of its engines must function. Let X denote the event 

that the ship is operational and let X,,X, and X, denote respectively the events that 

the engines E., E, and E, are functioning. Which of the following is (are) true ? 
[JEE 2012] 


| Probability 


23. 


24. 


2. 
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(A) ab 


x] mos 

16 
(B) P (Exactly two engines of the ship are functioning [X) 7 2 
~ 8 


ee 

(C) PIX|X,]= = 
(D) P[X|X,]=— 
16 


Four fair dice D,, D,, D, and D, each having six faces numbered 1, 2, 3, 4, 5, and 


6, are rolled simultaneously. The probability that D, shows a number appearing on 


D,, D, and D, is : [JEE 2012] 
m 91 108 
125 27 
Cy ny —— 
io 216 ae, 216 


1 1 
Let X and Y be two events such that P(X | Y) = —, P(Y|X)= 3 and 


, 2 
P ONafY) = G- 
Which of the following is (are) correct? [JEE 2012] 
(A) P(X UY)= : (B) X and Y are independent 
(C) X and Y are not independent (D) P (X°N Y)= ; 


Four persons independently solve a certain problem correctly with probabilities 


eet . Then the probability that the problem is solved correctly by at least one 
of them is : [JEE 2013] 
mA 235 Bp 2 
(A) 256 (B) 256 

3 253 
(©) is (D) 


256 256 


Ee 
Comprenension (0.26 to 0.27) [JEE 2013] 


26. 


27. 


28. 


29. 


A box B, contains | white ball, 3 red balls and 2 black balls. Another box B, 
contains 2 white balls, 3 red ball and 4 black balls. A third box B, contains 3 white 
balls, 4 red balls and 5 black balls. 


If 2 balls are drawn (without replacement) from a randomly selected box and one 
of the balls is white and the other ball is red, the probability that these 2 balls are 


drawn from box B, is 


116 126 
A) — Bp) 
“) 181 ®) 181 
65 55 
(C) 181 (D) 181 


If 1 ball is drawn from each of the boxes B,, B, and B,, the probability that all 3 


drawn balls are of the same colour is 


82 90 
(A) a8 (8) Gag 
C) 558 eyed 
(N48 ©) 648 


Of the three independent events E_,, E, and E,, the probability that only E, occurs 
is a, only E, occurs is B and only E, occurs is y. Let the probability p that none of 
events E,, E, or E, occurs satisfy the equations (a — 2B) p = a and (B — 3y) p= 
2By. All the given probabilities are assumed to lie in the interval (0, 1) 


Probability of occurrence of E, 


= EE 201 
Probability of occurrence of E, [J 013] 


Three boys and two girls stand in a queue. The probability, that the number of boys 
ahead of every girl is at least one more than the number of girls ahead of her, is : 
[IIT JEE Advance 2014] 


(A) (B) 


(C) (D) 


WIND N|e 
BlwW Wile 


Neal 
Comprenension (0.30 to 0.31) [IT JEE Apvance 2014] 


Box | contains three cards bearing numbers 1, 2, 3 ; box 2 contains five cards 
bearing numbers 1, 2, 3, 4, 5 ; and box 3 contains seven cards bearing numbers 
1, 2, 3, 4, 5, 6, 7. Acard is drawn from each of the boxes. Let x, be the number 


on the card drawn from the i box, i= 1, 2, 3. 


30. The probability that x, + x,+ x, is odd, is : 


29 53 
(A) 105 (B) 105 

57 1 
(C) 105 (D) 5 


31. The probability that x,, x,, x, are in an arithmetic progression, is : 


9 10 

(A) 25 ®) 
oj" (D) — 
105 105 


32. The minimum number of times a fair coin needs to be tossed, so that the probability 
of getting at least two heads is at least 0.96, is [WIT JEE Advance 2015] 


Ee) 
Comprenension (0.33 to 0.34) [IT JEE Apvance 2015} 


33. 


34. 


35. 


36. 


Let n, and n, be the number of red and black balls, respectively, in box I. Let n, and 


n, be the number of red and black balls, respectively, in box II. 


One of the two boxes, box I and box II, was selected at random and a ball was 
drawn randomly out of this box. The ball was found to be red. If the probability 


that this red ball was drawn from box II is 4 , then the correct option(s) with the 


possible values of n,, n,, n, and n, is(are) 


(A) n, =3, 0, =3, 0, = SaaS (B) = 3,0, = 67, = 10, 0, = 3G 
(C) 2,.= 6,0, = 6, 0,= 5,0, = 20 (D) 0, Gee 5,n, = 2 


A ball is drawn at random from box I and transferred to box II. If the probability 


of drawing a red ball from box I, after this transfer, is 7 then the correct option(s) 
with the possible values of n, and n, is(are) 

(A) n, =4 and n,=6 (B) ng 2 and nia 

(Cia, =A0 and n, = 20 (D) n, =3 and n, = 6 


Let X and Y be two events such that P(X) = . P(X | Y) = : and P(Y | X)= : . 
Then 


[WIT JEE Advance 2017] 
4 1 
A = — B ' —— 
(A) P(Y) = (B) P(X'| Y) 5; 
(C) P(KAY) == (D) PX UY) == 


Three randomly chosen nonnegative integers x, y and z are found to satisfy the 
equation x + y + z= 10.0 Then the probability that z is even, is : 


[IIT JEE Advance 2017] 
36 6 
55 OST 


) 1 
OF (D) 5 


(A) 


ical 
ComPREHENSION (a. 37 to 0.38): 


There are five students Sy & Be & and Si in a music ¢ class and for them there 

are five seats R,, R,, R,, R, and R, arranged in a row, where initially the seat R, 

is allotted to the student S.,1= 1, 2, 3, 4, 5. But, on the examination day, the five 
students are randomly allotted the five seats. [JEE Advanced 2018] 


37. The probability that, on the examination day, the student S, gets the previously 
allotted seat R,, and NONE of the remaining students gets the seat previously 


— to him/her is 

1 
A) — B) — 
(A) = (B) ; 
Cc a D I 


38. Fori= 1, 2, 3, 4 let T, denote the event that the students S. and S.,, do NOT sit 
adjacent to each other on the day of the examination. Then, the probability of the 
event T, 0 T,AT,OT, is 


1 
(A) 75 (B) Jo 
1 
(CN (D) = 
60 5 
SECTION-1 
1. B 2.D 3. B 4. D 5. C 6. C 
7. cc 
SECTION-2 
1. (a) A (b) B,C (ec) 4/35 
1 | 1 1 
& & 
2. 0.304 4.5,& 5 0 3&5 
°C, (3° —3.2° +3 
oe 6. (a) : (b) sl : ) .— 
26 m+n’ 6 m+8N 
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8. (a) p’(2—p) ; (6) 1/2 


12 CC, "Cc, 412 Gig Bg Oe 83 


9,(a) D,. (c) —2 4 ss 
ned Cr, 412 Ce, 412 Cyc.) 


10. (a) A, (b) : 11. (a) B, (b) A, (c)B 


12. (a) C; (b) C; (ce) D 


13. (a) D, (b) B 14. A 15. B 16. D i7. Cc 
18. C 19. B 20. D 21.AD 22.B,D 23.4 
24. A,B 25.A 26. D 27. A 28. 6 29. A 
30. B 31. C 326 33. A,B 
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CHAPTER | MATRICES 


SECTION-1 Be 
@ SINGLE CHOICE QUESTIONS 


1. If Aand B are symmetric matrices of the same order and P= AB + BA and Q=AB 
— BA, then (PQ) is equal to 


(A) PQ (B) QP 
(C) —PQ (D) —QP 
[1 -1 0] 
2. IfA=|-1 1 11, thenA?+A?= 
(oO 1 1 
(AV3A=1 (B) 3A+I 
AC) 2A-I (D) 2A+I 


1 2 3 
3. IfA=|2 3 4}, then |adj(adj 2A)| is equal to 
5 6 8 


(A) 28 (B) 2” 
(C) 23 (D) 244 
A+1 A-2 
4. If matrix A, = oh NEN, then |A,| + |Agie™..... + |Ajool is equal to 
(A) (300)" (B) 2(300) 


(C) 4(300) (D) (301) 
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3. 


10. 


x 3 2 
IfmatrixA=]1 y 4], xyz=50 and 8x + 4y + 3z = 30, then A(adjA) is equal to 
2 ia 2 


(A) 161 (B) 481 
(C) 641 (D) 321 


. Let M and N be two 3 x 3 non singular symmetric matrix such that MN = NM. If 


P' denotes the transpose of a matrix P, then M’N?(M'™N)'! (MN‘')' is equal to 
(A) M? (B) —M? 


(C) MN (D) NM 


. Let Aand B be square matrices of same order satisfying AB = A and BA = B, then 


A’B’ equals. 
(A) A (B) B 
(C) I (D) Null matrix 


2017 


0 1 
. LetA= ; jjmeB= 5) A’, then |B] is equal to 


(A) 2017 (B) -2017 
(C) 0 (D) 2015 


. IfA, B are symmetric matrices of the same order then AB — BA is 


(A) skew symmetric (B) Symmetric 
(C) Orthogonal (D) Null matrix 


If A and B are two square matrices which satisfy AB = A and BA = B, then (A + B)° 


is equal to 


(A) 6(A+B) (B) 36(A +B) 


(C) 32(A+B) (D) 64(A +B) 


12. 


a3. 


14. 


15, 


16. 


cael 


11. 


Let A and B are square matrices of same order and A is non singular matrix, then 
(A'BA)', n « N, n> 5 is equal to 

(A) A'B"A (B) A'BA 

(GC) (D) A"™B"A" 

If for a matrix A, A* = A and B =I —A, then AB + BA + I-(I—A) is equal to 
(A) I (B) A 

(C) I+A (D) I-A 


A is a matrix such that A?=A. If I +A)"=I+AA,neN, then A is equal to 


(A) 2" (B) 2"—2 

(C) 27-1 (D) n 

If A is a diagonal matrix of order 3 x 3 is commutative with every square matrix of 
order 3 x 3 and trace(A) = 18, then |A| is equal to 

(A) 6 (B) 36 

(C) 216 (D) 27 

If A and B are two matrices of order 3 such that AB = 0 and A? + B =I, then |A? + 


B?| is equal to : 


(A) 0 (B) 1 
ce) 9 (D) 3 
I 2 2 
If3A=|2 | -2] and AA™=I, then x + y is equal to: 
x 2 y 
(ayr3 (B= 


(@) 1 (D) 0 
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17. 


18. 


29. 


20. 


21. 


22} 


If A'BA = O, where A is 3 x 1 column matrix, then the value of |B] is equal to : 


(A) 1 (B) -l 
(C) 3 (D) 0 
5 109 | 
IfA= , then |A!° —5A%| is equal to : 
1. 2. 
(A) 0 (B) 1 
(C) 107 (D) —109 
Ld 
IfA= fe |] then |AHAD HAD ALE AY is equal to : 
(A) 1 (B) 25 
(C) 30 (D) 32 
Let a non singular square matrix A satisfy A? — 8A = O, then the inverse of matrix 


A?’ + Tis equal to : 


Li law 
(A) or + 30) ce) rae” 

i 2 1 2 
(C)45 Oe) (oe) 


Ais areal, non zero, skew symmetric matrix of order 3 x 3, 4 is a non zero scalar 
and X be a non zero column matrix such that AX = 1X, then A must be. 
(A) An integer (B) A rational 
(C) An irratioinal (D) Imaginary 
If A and B are two square matrices of the same order and 
f+ B)"="C,A™ + "CAS ier B+ ...... +™C AB" + # B" 
(m is a positive integer), then 
(A) AB=BA (B) AB+BA=O 
(C) A™=0, B™=0 (D) |A| =0 or |B| = 0 


| 
cos@sin@ | 1 0 
23. IfA=|_. ,B= , C=ABA’, then A'C*A is equal to : 
sin® —cosQ| -1 1 
(ne N,n>5) 


A 1 O B 1 1 
(A) |, @ | 1 

1 0 0 1 
(C) i (D) ‘| 


24. If Ais a skew symmetric matrix, then 
B=(I-—A) (I+A)71 is 
(A) Idempotent matrix (B) Involutary matrix 
(C) Orthogonal matrix (D) Symmetric matrix 
25. The number of 2 x 2 matrices A, having real numbers as elements satisfying 
A+ A‘=Iand AA’ =I 
(A) 0 (B) | 
(C) 2 (D) Infinite 


217 
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SECTION-2 


@ ONE OR MORE THAN ONE CORRECT QUESTIONS 


1. Let B be the set of all possible 2 x 2 matrices A of integer entries such that AA’ = |, 


where | = _ , then 
0 1 


(A) The number of matrices in set B is 4. 
(B) The number of matrices in set B is 8. 
(C) The number of matrices in set B such that |A — || 4 0 is 2. 
(D) The number of matrices in set B such that |A — || +0 is 3 


2. If A and B are square matrices such that AB = 4A + uB, where A, » are non zero real 
constants, then 


(A) A-—ul is invertible (B) AB=BA 
(C) AB=-BA (D) B —Al is invertible 
3. Let A and B are two orthogonal matrices of order 3, then 
(A) (AB)" is orthogonal, if n is odd (B) (AB)" is orthogonal ifn is even 
(C) || AB |B | can be 1 or—1 only (D) || AB | A] can be 1 or —1 only 


4. Consider three square matrices A, B and C each of order n, where n is odd 
satisfying A'=A-—B and B'=B-—C, then 


(P' denotes transpose of matrix P) 
(A) |C| = 2° [BI (B) |A+ B|=|A-2B| 
(C) |A-—C|=|A+2B| (D) |B| =0 


1 1 
5. LetA= hi 1 be a matrix with non zero real entries such that al) = a 
c 


rq ty 0 Xn 1 
If A} |= and A] |= such that area of triangle OPQ = —, where 
0] |y y 2 
's 1 2 
P(X, y,), Q(x,, y,) and ‘0’ is origin, then 
(A) |A|=-1 (B) |A|=1 


Be a -l— 3 “I 
(C) b? +c? =25 (D) A -|; a 


| Matrices _ Eee 
6. Which of the following statement(s) is/are Incorrect. 


(A) IfA is any non singular matrix, then (tr(A)A)' always exists. 


(B) If A is any square matrix of order ‘n’ such that A= A", then |A? + A*+ A® 
+.......+ A] = 625 holds good for some n, neN. 


(C) If Ais anon singular matrix of order 2, then |adj(|A|A)| = |AP 


(D) IfA is anon singular matrix of order 2, then |adj(|A|A)| = |A/? 


7. Let A and B are two square matrices such that AB = A, BA = B, then 
(A?— AB + B’) is always equal to 


(A) A (B) B 
(C) A? (D) B? 
8. Let A=[a,],., be a matrix such that a, = | | , then 
(A) Ais asymmetric matrix (B) 2A?—3A=] 
(C) 2A3—-3A+1=0 (D) A is not an orthogonal matrix 


9. If A and B are square matrices such that AB = B and BA=A, then 


(A) A is an idempotent matrix (B) A? + B*=A?+ B 
(C) A?+B*=A+B (D) A is an involutary matrix 
[1 0 0 
10. LetA=|2 1 | andB= [b,,] is a3 x 3 matrix such that A! — B =I, then 
42 1 
A) Px tbs — 199 B) b,,=b 
oS) b,, (B) b,,=b,, 


(C) B is lower triangular matrix (D) B is upper triangular matrix 
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11. 


12. 


13. 


14. 


15. 


16. 


LetA= [a,.] be a3 x 3 invertible matrix, where a € {0, 1} and exactly four elements 
of A are 1. If N be the number of possible matrices A, then 

(A) Number of divisors of N is even (B) Sum of divisors of N is 91 

(C) |adjA| can be -1 (D) |adjA] can be 1 

Let A and B are commutative square matrices such that A is symmetric and B is 
skew symmetric. 

If A—B is non singular matrix and C = (A+ B)' (A+ B)(A-B)", then 

(A) A+B+C=0 (B) A-B-C=0 

(C) A+B-C=0 (D) 2A—C=C! 


Consider a 3 x 3 matrix A whose elements ai tan! (tan(i + i)), Y <i,j<3, feo 


(A) AT=A (B) Tr(A) = 12-32 
(C) Tr(A) = 12 —4n (D) (adjA)* is a symmetric matrix 


Let A be a square matrix of order 3 such that |A| = 2, then 


(A) adj (adj A)| = 8 (B) Jadj A] = 4 
(C) adj(adj 3A)| = 3224 (D) adj 2A| = 2! 
IfA= : ae 
=<, I 
12 —64 0 16 | 256 0 
MA 1 Oo 64 ©) day] 0 256 
>| 9 32 ‘ [ O 128 
[32 0 Pee ag: <6 


Suppose a square matrix A satisfies A?— 5A + 7I = O. If A° = aA + bl, then 
(A) a= 149 (B) a= 151 
(C) b=-365 (D) b =-385 


18. 


a9. 


20. 


21. 


22. 


Fenaa 


17. 


The product of 5 x 3 matrix and 3 x 5 matrix contains a variable entry x in exactly 
two places. If D(x) is the determinant of the matrix product, such that D(0) = 1, 
D(-1) = 1 and D(2) = 7. Then 

(A) DQ) =3 (B) D-3) =7 

(C) DC-2)=3 (D) D(4) = 20 

A is areal skew symmetric matrix such that A? + I = O, then 

(A) Ais orthogonal matrix (B) Ais of even order 

(C) |A|=+4 (D) Ais of odd order 

If A and B are non singular matrices of the same order “n’ and A is symmetric 
matrix, then 

(A) adj(adj B) = |B|"?B (B) adj A is asymmetric matrix 

(C) |adj (adj B)| = [BI (D) (adj A)" = (adj A") 

If P and Q are symmetric non singular matrices and PQ = QP, then 

(A) PQ is symmetric (B) P''Q is symmetric 

(C) QP!1=P'Q (D) Q''P is symmetric 

If A and B are two non singular matrices of order 3 such that 2A + 3BB' =I and B'! 


= A’, then 
(Tr(P) = trace of matrix P) 


(A) |B'—2B + 3B? + 3BA|= 1 (B) Tr(A"! + I- AB— 3B?) =6 
(C) |A''—3B*| =27 (D) |A'—3B|=8 
If A(a) = hes Sins "| ,a €R, then 

sin cose 


31 5m 71 on 
ay aca 28 }a()a( 2 )A(3E) oe 
(B) (A(a))'=AGa) 
(C) adj(adj (adj A(a))) = A(-a) 


(D) adj(adj(adj(adj(A(a)))) = A(a) 


222 | Advance Problems in Algebra for JEE 


23. 


24. 


25. 


26. 


27. 


If A is non singular matrix satisfying A = AB — BA, then 

(A) |B| = 0 (B) |A|=1 

(©) [B+1|=|B-]| (D) |B +1|= [BI 

Which of the following statement(s) is/are true 

(A) If Ais non singular matrix of order n x n and k is a non zero scalar, then 
lJadj(kA)| = (ky |ApP". 

(B) If A is non singular matrix of order n x n and k is a non zero scalar, then 
adj(kA)| = k™'|A\"™. 

(C) If A & B are two square matrices of order n x n, where A is non singular and 
AB = 0, then B must be null matrix. 


(D) If A and B are not null matrices, such that AB = 0, then both A, B must be 


singular. 


Let B is a skew symmetric matrix of order ‘n’ and A is an x | column matrix, then 


for matrix M = A'BA, which of the following statement(s) is/are true. 
(A) M is invertible (B) M is singular 

(C) M is non singular (D) M is a null matrix. 
Let AoB =A?2B? + B7A?, then 


1 
(A) If A and B are involutary, then inverse of AoB is 5 AoB. 


(B) If A and B are involutary, then inverse of AoB is i AoB. 


(C) If A and B are symmetric, then AoB is also symmetric. 
(D) AoB= BoA 
If A is a non singular periodic matrix with period 3 and A° + B =I, then 


(A) AB=O (B) |AJ=1 
(C) |B] =0 (D) |B] =1 


33. 


34. 


Matrices | 
28. Let A, be a 2 x 2 non singular matrix and 
| A, | | Bus | | A. | ae ert Bu. 
Bee), lee |: aashatan Ag 
B=] 0 0 |A,,| ug Aver 
0 0 Of........ A. 
then the values of 4 satisfying the equation |B — i]| = 0 is/are 
(A) |A,,| (B) |A,,| 
(C) |A,, (D) |A,,] 
29. If P,Q, R are square matrices such that |P| = |Q| = |R| = 1, then adj(Q''R"P"') is 
equal to, (n ¢ N,n>5) 
(A) Q(R™)"P (B) P(R')°Q 
(C) (adj Py ‘(adj R)* (adj QY" (D) (adj P™) (adj R)* (adj Q™) 
30. Let a square matrix A satisfy A? + A+1I=0, then 
(A) Alt=-(A*+ A’) (B) A’+A®&=-I 
(C) A'=A° (D) A°+ A’? =-I 
31. Ifall elements of a 2 x 2 matrix A are real and distinct such that |A + A’| = 0, then 
(A) [A] <0 (B) |A| > 0 
(C) |AA’| > 0 (D) |A—-A’|>0 
32. Let A, B, C are square matrices of same order satisfy |A— B| #0, A* = B*, CA = 


C3B and B?A = A3B, then A? + B? + C? is equal to 


(A) C? (B) (A? +B?) 

(C) I (D) 0 

Let A is a non singular matrix such that 3ABA! + A=2A'BA, then 

(A) A+ Bis singular matrix (B) A+ B is non singular matrix. 


(C) ABA'—A"'BA is non singular matrix (D) ABA™!— ABA is singular matrix. 


Let A, B are square matrices of same order such that 
AB + BA = 0, then A? — B? is equal to 


(A) (A—B) (A2+AB + B?) (B) (A+B) (A?—AB — B?) 
(C) (A+B) (A2+AB—B?) (D) (A—B) (A?— AB — B?) 
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SECTION-3 


@ COMPREHENSION TYPE QUESTIONS 


Comprenension (0.1 to 0.3) : 


If A is a3 x 3 matrix, then a non trivial solution X = y such that AX = 7X,’ ¢ R- 
Z 

yields 3 values of 1 say X,, ,, 2, For any such matrix A, ’s are called eigen values - 

and corresponding X’s are called eigen vectors. It is known that for any 3 x 3 marix. 

‘A’, Tr(A) =, +A, +A, and det(A) = 4,1,2,. Answer the following questions for 


ies ee 
matrixA=|2 2 1 
pela tare) 
1. Wk(A-) = 
1 
(A) 3 (B)/-3 
1 1 
(C) 5 O-> 
2. Tr(A?) 
(A) 101 (B) 128 
(C) 133 (D) 149 


3. Which of the following is false. 
(A) There exist a non trivial solution X such that AX = (2 + /7 )X. 
(B) There exist a non trivial solution X such that AX = X. 
(C) There exist a non trivial solution X such that ATX = (2 — J/7 )X. 
(D) The total number of real values of 2 for which the equation AX = 2X has non 


trivial solution X is 3. 


baci 


Comprenension (0.4 to 0.5) : 


(10° 2) cle? +3 clo: 3) 
Let A= (10° +9) (10° +8) (10° — 4) , where a, b Ee vlees 3, 4, 5, 6, Ts oo 


(10°?-—5) (10°+b) (10°+a) 
Then 


4. The probability that A is odd is equal to 
4 5 
(A) 5 (B) 5 
40 25 
(©) a7 (D) a 
5. Let k < N such that the least prime factor of k is 7 and a = 3, b = 2. Then the least 
prime factor of k + A is 


(A) 2 (B) 3 
a) 5 (D) 7 


Comprenension (0.6 To 0.7) : 


Consider two 3 x 3 matrices A and B satisfying A = adj(B) — B' and B = adj(A) — A’. 
Also given that A is a non singular matrix. 


(where P' denotes transpose of matrix P). 


6. |A| + |B] is equal to 


(A) 4 (B) 8 

(C) 16 (D) 128 
7. AB + BA is equal to 

(A) 161 (B) 21 


(C) 41 (D) 81 
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Comprenension (0.8 to 0.10) : 


Let A be am X n matrix. If there exists a matrix P of order n x m such that PA = I, 
then P is called left inverse of A. Similarly, if there exists a matrix Q of order n x m 
such that AQ = IJ, then Q is called right inverse of A. Then 


1 -1 
8. Which of the following matrices is not the left inverse of matrix |] 1 
Zz 3 
] 1 
+50 2 23 0 3-1 = oo 
i ee ®)i1 | ©f11 (Ola i 
“7 9 0 2 2 2 2 a 9 0 
5 ed . {il -l 2], 
9. The number of right inverses for the matrix ; i i is equal to 
(A) 0 (B) 1 (C) 2 (D) Infinite 


10. For which of the following matrices, number of left inverses is greater than the 


number of right inverses. 


1 4 ae 

L 2. 4 3 2 1 
(A) |2 3 Ol si] Obsi) eye 
5 4 oo 


Comprenension (0.11 to 0.13): 


Let A be the 2 x 2 matrices given by A= [a,], where anc {0, 1, 2, 3, 4} such that 
Aud aay ea are 


11. The number of matrices A such that A is invertible are 


(A) 12 (B) 18 OG (D) 19 

12. The absolute value of difference between maximum value and minimum value of 
det(A) is equal to 
(A) 4 (B) 5 (On6 (D) 8 


13. The number of matrices A such that A is either symmetric or skew symmetric or 
both and det (A) is divisible by 2 are 


(A) 3 (B) 5 (7 (D) 9 
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| 
copia lel lll le ee re 
Wl =) =i 
LetA=|7 9 —5| and U, V, W be 3 unit column vectors such that AU =AU, . 
10 4 -6 


AV = uV, AW = vW anda <u<v. 


14. If 6 is the angle between the vectors U and V, then |cos 6| = 


2 
(ay 3 (B) 5 cy 0) 
15. (Ux V).W| = 
3/2 5/2 72 9/2 


Comprenension (0.16 to 0.18) : 


Let A be the set of all 3 x 3 symmetric matrices whose entries are 1, 1, 1, 0, 0, 0, —1 


x 0 1 
,-l, 1. B is one of the matrix in set Aand X= | y|, U=|0}, V=|0 
Z 0 0 
16. Number of matrices B in set A is equal to 
(A) 12 (B) 24 (C) 36 (D) 54 


17. Number of matrices B in set A such that the system of equation BX = U has infinite 


solution is 
(A) 6 (B) 8 ey 12 (D) 15 


18. Number of matrices B in set A such that the system of equation BX = V is 


inconsistent is 


(A) 4 (B) 6 (C) 8 (D) 12 
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Comprenension (0.19 to 0.21) : 


Leta la 1], B’=[1 1 1]. Let M(x) be a matrix defined 
1 
by M(x) =I + xABB". Let k = the element of singleton matrix B'AB. 


19. M(x) M(y)= 
(A) M(xty + xy) (B) M(x+y + kxy) 
(C) M(k(x + y) + xy) (D) M(k+x+y + xy) 


20. Inverse of matrix M(x) is 
k )\ ( -k )\ —x 
tix) «=| Muri) Mir) 


21. LetR=[r,],., be defined as y, 1 i=j and r=pv ij, where p is any scalar, 


X 


a MGA)  ® mf 


then R can also be written as 
(A) pI + (1 —p)BB" (B) (1—p)I— pBB* 
(C) pI-(1 —p)BB* (D) (1—p)I + pBB’ 


Comprenension (0.22 to 0.24) : 


1.2 0 

Let there exists a matrix B such that ABA'=N, where A=|2 1 0O| andNisa 
00 1 

diagonal matrix of form N = diag(n,, n,, n,) where n,, n,, n, are three values of n 


satisfying the equation |A — nl| = 0, n, <n, <n,. 


22. |B| is equal to 
(A) 5 () 4 © 4 (D) - 
3 3 9 9 
23. Trace of matrix A” is equal to 


(A) 2°42 (B) 3%+2%-2 — (C) 3% +2 (D) 3”° 


uaa 


24. Matrix A satisfies 
(A) A’—(n, + n,)A? +n n,A-nn n=O 


(B) A’-n,A’?+nA-nanJI=O 
(C) AP-nA’?+nA+nnJI=O 
(D) A?-n,A?+nA+nnJI=O 


Comprenension (0.25 to 0.26) : 


Lr? 3 Sin Mia 14 13 ss 
Consider matrices A= |'4— 1" 2).B—)4 7 =)),€—)79),D— 11), xX—1y 
tle DDS a) 14 Z 


such that solutions of equation AX = C and BX = D represent two points P(x,, y,, Z,) 


and Q(x,, y,, Z,) respectively in three dimensional space. Let a plane 1: x +y+z=9. 


25. If P’Q’ is the reflection of line segment PQ in the plane [1 ; then the point which 
does not lie on P’Q’ is 


(A) (3, 4, 2) (B) (5, 3, 4) (C) Gy, 3) 1) (dey6) 
26. The value of |adj(adj A)| is equal to 
(A) 164 (B) 16° (C) -16 (D) -16° 


Comprenension (0.27 to 0.29) : 


LetA=|2 1 0 andR,,R,,R, be the row matrices satisfying the relations R.A=[1 0 0], 
1) de || 


R,A=[2 3 0] andR,A=[2 3 1]. If B is a square matrix of order 3 with rows R,, 
R,, R, in order, then 


27. — |B| is equal to 


(A) 3 (B) 2 (C) 1 (D) 0 
28. = |2A'°°B? — A*”B4| is equal to 
(A) -81 iB) 27 (C) 7 (D) 81 


29.  Tr(B") is equal to 
(A) 5 (B) 4 (C)7 (D)9 


ea 
SECTION-4 


@ MATCH THE COLUMN: 


3x» Where 


1. Let A be the matrix of order 3 such that A = [a;,] 
_ {0 for i=j 
i [1 for iz] 


sy Column-I [s) 
R) 


then 


Column-II 


r 
SE 
ee 


2. Let A(t) = [a,] is a matrix of order 3 x 3 given by 


2cost if i=] 
a. 1 if |i-j|-=1. then 
0 otherwise 


=] Column-I Column-IlI 


(A) | The number of t in interval [—2x, 4x] such 
that |A(t)| = 4 is equal to 


B 1 
17 17 


(C) | The maximum value of |A(t)| + |A(2t)|, vt | (R) + 
€ R is equal to 
) 


eee 


| ica 


3. Let A, B are two square matrices such that 


eS 


A) | (A) | Ais non |A is non singular and AB=0, then |A is non singular and AB=0, then AB = 0, then P@ja=o | P) | A= JA=000 


A and B both are not null matrices satisfy 
AB = 0, then 


fe] A‘= }A"=Oforsomen>2,neN, then | 0 }A"=Oforsomen>2,neN, then | some n > 2, neN, then (R) | Also 


fe) B is non singular and AB = 0, then 
ee 


i a 


(A) Let A be a square matrix which commutes 
with a square matrix B of same order (B is 
not null matrix). 

If AA’ = I and BA’ — A'B = KI, then k is 
equal to 
If C is a3 x 3 skew symmetric matrix and 


X is any column vector, then X'CX = KI, 
where k is equal to 


the inverse of A, each diagonal element is 


i, - 
equal to - = then AS 
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5. Let A, B, C, D be non singular matrices of order 3 x 3 such that (AA')BC? = B" and 


C* =I and D is an orthogonal matrix such that AT and D commute with each other 


and D'A'D = A". Then 


(A) | If B = B', then |B”°'8C| can be 


equal to 


If (ACA‘)°"? = ACKAT, then k can be 
equal to 


|ACA’| can be equal to 


|BB"(B')| + |((AAT)?°!8| is equal to 


= | 233 | 
SECTION-5 


@ SUBJECTIVE TYPE QUESTIONS 


1. Let A and B are square matrices both of order 3 satisfying A? + B* = (A‘)’, then |B| 


is equal to 


(where A’ is transpose of matrix A) 


44 
2. LetA,= [a,,] be a square matrix of order 3, where a, = aa for all 1, j, 1 < gjss. 


Then lim Tr(3A, + 37A, + 3°A, + .... + 3°A_) is equal to 


n->o 


3. Let A and B be two non singular matrices such that (AB)? = A’B’, 
then BAB"! = A’, where n is equal to 


4. LetA= iM 7 and P be a 2 x 2 matrix such that PP’ = I (where I is identity 
0 1 
matrix of order 2). 
If QAP? and R = [r,],,, = P7Q'P, then afta is equal to 


5. Let A be a non singular square matrix of order 2, such that |A + |A| adj(A)| = 0, then 
the value |A — |A|adj(A)| is equal to 


(where adj(A) is the adjoint of matrix A) 


6. If N be the total number of non singular matrices of order 3 x 3 whose four 


elements are | and remaining elements are zero, then [VN | is equal to ([.] denote 


greatest integer function) 


7. If A and B are two square matrices of order 3 such that AB = BA and A? = AB + 
2B’. If the matrices, A + B and B are non singular, then |AB"'| is equal to 
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3 0 2 2 
8. LetA=| 1 x 5 |,B=) b | andC=[35 1], then the number of integral 
20 x* -] 


values of “b’ for which Tr(ABC) < —18 Vv x € R is equal to 


9. Given A= [a,] 


3x3 be a matrix, where a, = | 2 .- If C,, be the cofactor of a, 


v ifi=j 


3 
in the matrix A. If B = [Ds Tas be a matrix such that b, = > ai.Ci, , then the value of 
k=1 
EI 
8 


([.] denote greatest integer function) 


is equal to 


10. Consider a square matrix A of order 3 such that |A| = 3. If adj(adj A) =A, then A is 


equal to 


11. A and B are two non singular matrices such that A° = I and AB’ = BA, B +I. The 
smallest value of k so that B‘=I is N, then N is equal to 


> 0 7 -x 14x 7x 
12. LettA=|/0 1 0O|andB=| 9 1 0 | are two matrices such that AB = 
i = Ff x 4x -—2x 


(AB)! and AB +I (where I is an identity matrix). Then Tr(AB + (AB) + (AB)? + 
(AB)* + (AB)°+ (AB)°) is equal to (Tr(A) denotes the trace of matrix A) 


13. For any integer n = 5, let there are two n x n invertible matrices with real entries A, 


B satisfy the equation A! + B'! = (A+ B)". If |A| = 3, then find the value of |B}. 


15. 


16. 


i. 


18. 


19. 


20. 


21. 


ieee 


14. 


If A is a non singular matrix of order 2 such that A + adj A= A", then |2A™| is equal 


to: 


LetS= [a], a, € {-1, 0, 1} is a3 x 3 symmetric matrix, such that Tr(S) = 0, then 


number of matrices S is equal to : (Tr(S) denotes the trace of matrix S) 


If A and B are square matrices of the same order such that 
|A| = |B] = 1 and A(adj A + adj B) = B. 
Then the value of |A + B] is equal to : 


; ag a7 ag 
a, a3 
fA, =[a),A,= — A.) Ag yg YY [Meee , where a, = [log, r] (where 
4 45 
142 443° -AY4 


[.] denotes greatest integer function). Then Tr(A,,) is equal to (Tr(A) denotes trace 


of matrix A) 


1 | | ] 
Aisa2 x 2 matrix such that A "] = ) and A? j = H . Find the sum of all 


elements of A. 


cos0+VJ3sinO sin@—V3cos0 rep || .@= Par" 
J3cos@—sin®0 cos0+ V3 sin® : 0 1\4 


and X = P' QP, then find the sum of elements of X. 


Let 2P = 


Let A and B be matrices of size 3 x 2 and 2 x 3 respectively. Suppose that their 


8 2 -2 
productAB=|2 5. 4 | and BAis non singular, then find |BA\. 
2 4 5 


a b 
Let A be the set of all 2 x 2 matrices *) whose entries are chosen from {0, 1, 
c 


2, 3,......,10} and satisfy the conditions a + d leaves the remainder 1 when divided 


by 11 and ad — bc is divisible by 11. Determine how many members A has. 
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22. Let] | bee _ al a EN. Ifa, =b, = 1, then a,, = 2%ewhere n = 
1 1+ 


23. Let Ais a3 x 3 matrices whose elements are —1 and 1 only, then number of 


baw 


possible distinct values |A| can take is equal to 


24. The number of 2 x 2 matrices A with elements from the set {—1, 0, 1} such that A? 


kis 
_ 
25.Let P = (a,b) |A* =A, whereA=|2 2], then n(P)= 
a b 
Since Cuoice Questions 
1. D 2.A 3. B 4. B 5. B 6. A 
7. A 8. B 9, A 10. C 11. A 12. B 
13. C 14. C 15. B 16. A 17. D 18. D 
19. B 20. D 21. D 22. A 23.48 24. C 
25. C 
One on More THAN One Correct Questions 
1. ED 2.A,B,D 3. ABCD 4. ABD 5 BCD 6. AD 
7. B,D 8. A,B,D 9. A,B,C 10. A,B,D 11. B,D 12. C,D 


13. A.C, 14.B,C,D 15. A,B,C 16. A,D 17. A,B,C 18. A,B 
19. A,B,C,D 20. A,B,C,D 21. A,B,D 22mwrA.B,C,D 23. C,D 24. A,C,D 
25. B,D 26. B,C,D  =27. A,B,C 28. A,B,D 29. B,C,D 30. A,B,C 
31. eee. 8633. A.D 34. B,D 


varices a 237 
Comprenension Type QUESTIONS 
1. B 2.A 3. C 4. B 5. A (i € 
7. D 8. A 9. D 10. A 11. B 12. D 
13. B 14. C 15. D 16. C 17. C 18. D 
19. B 20. D 21. D 22. B 23. C 24. D 
25. A 26. A 27. A 28. B 29. C 
Match THE COLUM cite 
1 A>+P;B>T;C>Q;D-R 
2 A>R;B3Q;C3Ts;D—->P 
3. A>Q,8,T;BORS;C>R;D>P,R,T 
4. A>P;B>P;C>R;D>Q 
5. ANP R;BOR,T;C>3P,R;D>S 
SuBsecTIVe TYPE QUESTIONS ie 
1. 0 2.9 3. 2 4. 9 5. 4 6. 6 
7. 8 8. 5 9, 7 10. 3 11. 63 12. 6 
13. 3 14. 8 15. 189 16. 1 17. 80 18. 5 
19. 52 20. 81 21. 132 22. 32 23. 3 24. 16 
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LK, 


Previous Year Questions BOS 


WW, 
b 
1. If A= hk and A? = K | then [AIEEE 2003] 
ba B ao 
(A) a=a’+b’, B =ab (B) a=a’ +b’, B = 2ab 
(C) a=a’+b’, B=a—-b? (D) a= 2ab, B =a? + b? 
0 O -1 
2. LetA=]|Q -1 0 |. The only correct statement about the matrix A is : 
10 0 [AIEEE 2004] 
(A) A is a zero matrix (B) A?=I 
(C) A? does not exist (D) A=-I, where I is a unit matrix 
1-1 1 4 2 2 
3. Let A=|2 1 -3] and 10B=/-5 O a|.IfB is the inverse of A, then a is : 
1 $1 °=1 1 2 3 
[AIEEE 2004] 
(A) -2 (B) 5 
(C) 2 (Dp) ft 
4. IfA?-A+1=O, then the inverse of A is : [AIEEE 2005] 
(A) At+I (B) A 
(C) A-I (D) I-A 


Saal A = } 4 and I= k "| , then which one of the following holds for all n > 1, by 


the principle of mathematical induction [AIEEE 2005] 
(A) A°=nA-(r-1)I (B) A"=2"'A-(n-1)I 
(C) A"=nA+ (n-1)I (D) A"=2"'A+ (n-1)I1 


6. If A and B are square matrices of size n x n such that A? — B? = (A— B)(A + B), 


then which of the following will be always true ? [ATEEE 2006] 
(A) A=B (B) AB=BA 
(C) Either A or B is a zero matrix (D) Either A or B is an identity matrix 
1.2 a 0 
7. Let A= i ‘J and B= F 4 , a, b € N. Then [AIEEE 2006] 


(A) there cannot exists any B such that AB = BA. 

(B) there exists more than one but finite numbe of B’s such that AB = BA. 
(C) there exists exactly one B such that AB = BA. 

(D) there exists infinitely many B’s such that AB = BA. 


5 5a a 
8. Let A=|0 a 5a]. If|A?| = 25, then |a| equals : [AIEEE 2007] 
0 Q 5 
(A) » (B) 1 
(CHa /5 (D) 5 


9. Let Abe a2 x 2 matrix with real entries. Let I be the 2 x 2 identity matrix. Denote 
by tr(A), the sum of diagonal entires of A. Assume that A? = I. 


Statement 1: If A# 1 and A+#—I, then detA =—1. 


Statement 2 : IfA#I and A #-—I, then tr(A) # 0. [AIEEE 2008] 


(A) Statement | is false, statement 2 is true. 


(B) Statement | is true, statement 2 is true; statement 2 is a correct explanation for 


statement 1. 


(C) Statement | is true, statement 2 is true; statement 2 is not a correct explanation 


for statement 1. 


(D) Statement | is true, statement 2 is false. 
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10. 


ml. 


12. 


Let A bea 2 x 2 matrix. [AIEEE 2009] 

Statement 1 : adj.(adj A) =A 

Statement 2 : |adj A| = |A| 

(A) Statement | is true, statement 2 is true; statement 2 is a correct explanation for 
statement 1. 


(B) Statement 1 is true, statement 2 is true; statement 2 is not a correct explanation 
for statement 1. 


(C) Statement | is true, statement 2 is false. 


(D) Statement 1 is false, statement 2 is true. 


The number of 3 x 3 non-singular matrices with four entries as | and all other 
entries as 0 is: [AIEEE 2010] 


(A) at least 7 (B) less than 4 
(C) 5 (D) 6 


Let A be a 2 x 2 matrix with non-zero entries and let A? = I, where I is a 

2 x 2 identity matrix. Define Tr(A) = sum of diagonal elements of A and |A| = 
determinant of matrix A. [AIEEE 2010] 
Statement 1 : Tr(A) = 0 

Statement 2 : |A| = 1 


(A) Statement | is false, statement 2 is true. 


(B) Statement | is true, statement 2 is true; statement 2 is a correct explanation for 


statement 1. 


(C) Statement | is true, statement 2 is true; statement 2 is not a correct explanation 
for statement 1. 


(D) Statement | is true, statement 2 is false. 


14. 


15. 


16. 


Eka 


13. 


Let A and B two symmetric matrices of order 3. [AIEEE 2011] 
Statement 1 : A(BA) and (AB)A are symmetric matrices 

Statement 2 : AB is symmetric matrix if matrix multiplication of A with B is 
commutative. 

(A) Statement | is false, statement 2 is true. 


(B) Statement | is true, statement 2 is true; statement 2 is a correct explanation for 


statement 1. 


(C) Statement | is true, statement 2 is true; statement 2 is not a correct explanation 


for statement 1. 


(D) Statement | is true, statement 2 is false. 


10 0 1 
Let A=|2 1 0|.Ifu, and u, are column matrices such that Au, =| 0| and 
3.2 °1 


0 
0 
Au, =| 1], then u, + u, is equal to : [AIEEE 2012] 
0 
= -1 
(A) | 1 (B) | | 
0 -1 
—1 1 
(C) | -1 (D) | -1 
0 -1 
Let P and Q be 3 x 3 matrices P# Q. If P? = Q’ and P?Q = Q’P, then determinant of 
(P? + Q’) is equal to : [AIEEE 2012] 
(A) -2 (B) 1 
(C) 0 MD) —1 


1 a 3 
IfP=|]1 3 3} is the adjoint of a3 x 3 matrix A and |A| = 4, then a is equal to : 
2 4 4 
[JEE Main - 2013] 
(A) 0 (B) 4 
(C) 11 (D) 5 
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17. 


18. 


-. 


20. 


21. 


225 


If A is an 3 x 3 non-singular matrix such that AA’ = A’A and B= A"! A’, then BB’ 


equals [JEE Main - 2014] 
(A) (B")’ (B) I+B 
(C) I (D) B" 
12 2 
IfA=|2 1 -2| is a matrix satisfying the equation AA’ = 9I, where IJ is 3 x 3 
a 2 b 
identity matrix, then the ordered pair (a, b) is equal to: [JEE Main - 2015] 
(A) (-2,-1) (B) 2, -1) 
(C) , 1) (D) (2, 1) 


IfA= ie 2 and A adj A= AA’, then 5a + b is equal to : [JEE Main- 2016] 


(A) -l (B) 5 
(C) 4 (D) 13 
IfA = ) - i then adj (3A2+ 12A) is equal to : [JEE Main - 2017] 
51 84 36 Hl 
A B 
i 3 a . a 
4 0 a a 
©) —32 36 7 3 (D) 0 4 
Let A be a matrix such that Ae F : is a scalar matrix and |3A| = 108. Then A? 
equals : [JEE Main - 2018] 
4 =32 36 (0 
ls x6 (B)|_39 4 
4 0 _ 
(C) (D) 36 —32 
—32 36 0 4 
Suppose A is any 3 x 3 non-singular matrix and (A — 31) (A —5I) = O, where I= I? 
and O = O,. IfaA + BA‘=4I, then a + B is equal to : [JEE Main - 2018] 
(A) 8 (B) 7 


(oy ie (D) 12 


10 0 
23. LetA=]1 1 0} and B =A”. Then the sum of the elements of the first column of 
11°41 


Bis [JEE Main - 2018] 
(A) 211 (B) 210 
(C) 231 (D) 251 
SECTION-2 
; a be is 
1. If matrix A= | boca | where a, b, ¢ are real positive numbers, abc = | and ATA 
c a b 


= I, then find the value of a2 +b? +c?. 
[JEE 2003, Mains-2 out of 60] 


2. IfA= E | and | A?|=125, then a = [JEE 2004(Scr)| 
(A) +3 (B) +2 
(Ch+s (D) 0 


3. If Misa3 x3 matrix, where M'M = I and det (M) = 1, then prove that det (M — I) 
= 0. [JEE 2004, 2 out of 60] 


a 1 0 a lol f a? x 
4.A=|1 b dl, B=|0 d cl,U=|8],V=| 0 |“X=l yl. 
lL bb ¢ f gi ih h 0 Z 


If AX = U has infinitely many solution, then prove that BX = V cannot have a 
unique solution. If further afd # 0, then prove that BX = V has no solution. 


[JEE 2004, 4 out of 60] 
1 0 0 | & 9 
5. A= ! | | I= ! I : and A! = [eas +cA+ an then the value of c 
0 -2 4 0 0 1 6 
and d are [JEE 2005(Scr)] 
(A) -6, -11 (B) 6, 11 


(C) -6, 11 (0) 6,<1i 
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3/2 2 ia 
6. If P= ,A= i and Q = PAP™ and x = P™Q”S P, then x is equal 
-1/2 3/2 
to [JEE 2005 (Screening)] 
ay [20057 4+2005V3 6015 
Alo 1 | 2005 = 4-20053 
1/2+¥3 1 1] 2005 2-73 
) — D) — 
‘S) Al -1 al rm 520% 2005 
ComprEHENSION (3 QUESTIONS) [JEE 2006, 5 marks EAcH] 
1 0 | 
7, A=|2 0}, U,, U, and U, are columns matrices satisfying. AU, = 0 : 
3 1 0 


0 
1 
2 
2 2 
AU, = : pA = 3 | and U is 3 x 3 matrix whose columns are U,, U,, U, then 
1 

answer the following questions 


(a) The value of | U | is 
(A) 3 (By =2 
(ey3/2 (D) 2 


(b) The sum of elements of U™ is 


(A) -1 (B) 0 
(C) 1 : (D) 3 
(c) The value of [3 2 ou is 
(A) 5 (B) 5/2 


(C) 4 (D) 3/2 


| in 


8. Match the statements / Expression in Column-I with the statements / Expressions 
in Column-II and indicate your answer by darkening the appropriate bubbles in the 
4 x 4 matrix given in OMR. 


eS 


2 
The minimum value of X +2%+4 js 
x+2 


(B) | Let A and B be 3 x 3 matrices of real 
numbers, where A is symmetric, B is skew- 
symmetric, and 
(A + B)(A- B) = (A- B)(A + B). If (AB)! 
= (—1)KAB, where (AB)' 
is the transpose of the matrix AB, then the 


possible values of k are 


Let a= log, log,2. An integer k satisfying 


1 < 2**+3") <2, must be less than 


If sin 8 = cos 6, then the possible values of 


1 TT 
—|0+d—— | are 
-( *) 


[JEE 2008, 6] 
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ParacrapPH For Question Nos. 9 to 11 [JEE-2009] 


Let A be the set of all 3 x 3 symmetric matrices all of whose entries are either 0 or 


1. Five of these entries are 1 and four of them are 0. 


9. The number of matrices in A is 


(A) 12 (B) 6 
(C) 9 (D) 3 
x 1 
10. The number of matrices A in A for which the system of linear equations A] y | =| 0 
: . : z 0 
has a unique solution, is 
(A) less than 4 (B) at least 4 but less than 7 
(C) at least 7 but less than 10 (D) at least 10 
x 


11. The number of matrices A in A for which the system of linear equations 4) Y | =| © 


z 0 
is inconsistent, is 
(A) 0 (B) more than 2 
(C) 2 (D) 1 


12. The number of 3 x 3 matrices A whose entries are either 0 or 1 and for which the 


x| | 1 

system A] y|=|0| has exactly two distinct solutions, is [JEE-2010] 
z| |0O 

(A) 0 (B) 2’?-1 


(C) 168 (D) 2 
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ParacrapPH For Questions 13 To 15 


Let P be an odd prime number and T, be the following set of 2 x 2 matrices : 
a b 
n={a-| fiatbes (1 2.P—1] 
8) 


13. The number of A in T, such that A is either symmetric or skew-symmetric or both, 
and det(A) divisible by p is 


(A) (p- 1)? (B) 2(p— 1) 
(C) P-1Pt1 (D) 2p—1 


14. The number of A in qr, such that the trace of A is not divisible by p but det (A) is 
divisible by p is 


[Note : The trace of a matrix is the sum of its diagonal entries. | 


(A) @-1)@-p+) (B) p’-(p—-1) 
(C) (p—1) (D) (p-1) (p’ -2) 

15. The number of A in die such that det (A) is not divisible by p is [JEE-2010] 
(A) 2p’ (B) p°—Sp 


©) p’—3p Oger 
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PARAGRAPH FOR QUESTION Nos. 16 To 18 [JEE-2011 


16. 


1% 


18. 


19. 


Let a, b and c be three real numbers satisfying 
i 9 7 

abelis- 2-7) —(000| 5 > ee (E). 

cna 


If the point P(a, b, c), with reference to (E), lies on the plane 2x + y + z = 1, then 


the value of 7a+b+cis 


(A) 0 (B) 12 
(C) 7 (D) 6 


Let w be a solution of x* — 1 = 0 with Im() > 0. If a= 2 with b and c satisfying (E), 


then the value of 3.41, 3 is equal to 

a @? wm 
(A) -2 (B) 2 
(C) 3 (D) -3 


Let b = 6, with a and c satisfying (E). If a and B are the roots of the quadratic 


equation ax? + bx +c = 0, then ¥ 25 a is 
n=0{ Q B 


(A) 6 (B) 7 
(C) 6/7 (D) 


Let M and N be two 3 = 3 non-singular skew symmetric matrices such that MN = 

NM. If P™ denotes the transpose of P, then M?N? (M'™N)! (MN“')Tis equal to 
[JEE-2011] 

(A) M? (B) — N? 

(C) —M? (D) MN 


21. 


22. 


23. 


coal 


20. 


Let m # 1 be a cube root of unity and S be the set of all non-singular matrices of the 


1 ab 
form | 1 cl/, where each ofa, b, and c is either or o”. 
Oo 1 


@ 
Then the number of distinct matrices in the set S is [JEE-2011] 
(A) 2 (B) 6 
(On (D) 8 


Let M be a3 x 3 matrix satisfying 


0 —l 1 1 1 0 
M}1}=} 2 |,M|/-1]=} 1 |, and Mj1]=} 0 J. 
0 3 0 —l 1} |12 


Then the sum of the diagonal entries of M is : [JEE-2011] 


Let P= [a,] be a 3 x 3 matrix and let Q = [b,] where b,; = 2a for 1<ij <3. Ifthe 
determinant of P is 2, then the determinant of the matrix Qis [JEE-2012] 

(A) 2" (15) pe 

(ee (D) 2" 


If P is a3 x 3 matrix such that P' = 2P + I, where PT is the transposes of P and I is 


x 0 

the 3 x 3 identity matrix, then there exists a column matrix X = | y|+|0| such that 
Zz 0 

[JEE-2012] 


0 
(A) PX=|o0 iB) Px= "x 
0 


(C) PX =2X (D) PX=—X 
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24. 


2. 


26. 


27. 


144 
If the adjoint of a3 x 3 matrix Pis|2 1 7], then the possible value(s) of the 
11 3 


determinant of P is (are) [JEE-2012] 
(A) -2 (B) -1 
(C) 1 (D) 2 


For 3 x 3 matrices M and N, which of the following statement(s) is (are) NOT 
correct? [JEE Advanced - 2013] 


(A) N'M N is symmetric or skew symmetric, according as M is symmetric or 
skew symmetric 

(B) MN-—N M is skew symmetric for all symmetric matrices M and N 

(C) MN is symmeric for all symmetric matrices M and N 


(D) (adj M) (adj N) = adj (MN) for all invertible matrices M and N 


Let M be a2 x 2 symmetric matrix with integer entries. Then M is invertible if 


[JEE Advanced 2014] 
(A) the first column of M is the transpose of the second row of M 
(B) the second row of M is the transpose of the first column of M 
(C) M is a diagonal matrix with non-zero entries in the main diagonal 


(D) the product of entries in the main diagonal of M is not thesquare of an integer 


Let M and N be two 3 = 3 matrices such that MN = NM. Further, if M # N? and 
M? = N*, then [JEE Advanced 2014] 
(A) determinant of (M? + MN’) is 0 

(B) there is a3 x 3 non-zero matrix v such that (M’ + MN7’)U is the zero matrix 
(C) determinant of (M* + MN’) > 1 

(D for a3 x 3 matrix U, if (M* + MN’)U eugals the zero matrix then U is the zero 


matrix 


29. 


30. 


31. 


32. 


lee 


28. 


Let X and Y be two arbitrary, 3 x 3, non-zero, skew-symmetric matrices and Z 


be an arbitrary 3 x 3, non-zero, symmetric matrix. Then which of the following 


matrices is (are) skew symmetric? [JEE Advanced 2015] 
(A) Y°Z4— Z4Y3 (B) X#+ #4 
(C) X4Z3 — Z°x4 (D) 524" 
3-1 -2 
LetP=|5 g 4g |, wWherea < R. Suppose Q= [q,;] is a matrix such that PQ 
3-5 0 
= kl, where k € R, k #0 and I is the identity matrix of order 3. If q,,= -< and 
2 
det(Q) = > then [JEE Advanced 2016] 
(A) a=0,k=8 (B) 4a-k+8=0 
(C) det(Padj(Q)) = 29 (D) det(Q adj(P)) = 213 
1 0 0 
Let P=| 4 1 0} andI be the identity matrix of order €3. If Q= [q,] is a matrix 
16 4 1 m" 
such that P,, — Q =I, then G1 * Fae equals [JEE Advanced 2016] 
: qa 
(A) 52 (B) 103 
(C) 201 (D) 205 
1 «a a? |[x 1 
For a real number a, if the system | « 1 «@ ||y|=/—1] of linear equations, has 
a a 1 |iz 1 
infinitely many solutions, then 1 + a + a, = [JEE Advanced 2017] 
Which of the following is (are) NOT the square of a 3 x 3 matrix with real entries ? 


[JEE-Advanced-2017] 


[1 0 0 1 0 O 
Mm) * 9 (B) | -1 0 
[0 0 -1 0 0 -1 
-1 0 0O 0 0 
(om) o -1 0 (D) /0 1 0 
0 O -1 0 1 
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33. 


by 


Let S be the set of all column matrices |b, | such that b,, b,, b, < IR and the system 


of equations (in real variables) bs 
-x + 2y + 5z 34m 
2x — 4y Baia, 
x fy 2z=b, 
has at least one solution. Then, which of the following system(s) (in real variables) 
b, 
has (have) at least one solution for each |b, | € S? [JEE Advanced 2018] 
bg 
(A) x+2y+3z=b,, 4y + 5z=b, andg+ 2y + 6z alm 
(B) x+ 2y+3z=b,, 5x + 2y + Gay b, and 2a 3Z6- by 
(C) -x + 2y —Szg b,, 2x gag 10z = bam x — 2y fle = A 
(D) x + 2y + eee 5z = b, and x + 4y — 5z yale 


34. Let P be a matrix of order 3 x 3 such that all the entries in P are from the set 
{-1, 0, 1}. Then, the maximum possible value of the determinant of P is 
[JEE Advanced 2018] 

SECTION-1 
1. B » B 3. 5B 4. D 5. A 6. B 
7. D 8. C 9. D 10. B 11. A 12.) 
13. & 14. D 15. c 16. C 17. C 18. A 
19. B 20. D Z1z D 22. A 23. C 

SEcTION-2 
1. 4 2. A se 6. A 7. (a) A, (b) B, (c)A 
8. (A) R (B) Q,S (C) R,S (D) P.R 9. A 10. B 11, B 
12, A 13. D 14. C 15. D 16. D 17. A 
18. B 19. Bonus 20. A Ya 22, D 23. D 
24, A,D 25. ¢,) 26. C,D 27. A,B 28..C,D 29, B,C 
30. B 31. 1 32. A,C 33. A,D 34. 4 
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COMPLEX 


CHAPTER | NUMBERS 


SECTION-1 


@ SINGLE CHOICE QUESTIONS 


De UZ Zing cases , Z, are the vertices of an n-sided regular polygon with z, as its 


n 
centre. Then 5° zk = 
r=l 


where k e N,k<n 
(A) 0 (B) (n—1)29 
(C) nz (D) Zz) 

2. Let a, B be any two distinct complex numbers, then 
a fa =F +a Yer P = 
(A) |a + Bl + la - B| (B) 2(\a + B] + la — B)) 
(C) |a’— B* (D) (ja + B| + ja — Bl) 


3. Find the perimeter of the triangle whose vertices are the roots of the equation 


(z + a8) = a3, where a, B are given complex numbers 


(A) 3v3 |B | (B) V3Ja| 
(C) 3/a| (D) 3V3|a.| 

4. Letz,, z,, z,be three distinct complex numbers and a, B, y are three positive real 
numbers such that 


2 2 2 
ea p = Y then B + td 


= = + 
lz 2 | [2.—2% |< (22) (Z,-Z,) (Z,-Z,) (2,-Z,) 


is equal to 


ff) z,+z,+2, (B) Z,+Z, +2, 
(C) 22,2, (D) 0 
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™ 
5. Ifz,, z, are two complex numbers such that |z,z,| = J2 and arg(z,) —arg(z,) = 7 


then Z,Z, is equal to 


(A) 1 +1 (B) -1+i 
(C) -1-i (D) 1-1 
6. Ifa, b,c, a,, b,, c, are non zero complex numbers satisfying cae b rae —1+i and 
a c 
2 2 2 1 1 1 
abo =0, then ae ee is equal to 
a boc a ob 
(A) 2+ 21 (B) 2i 
(C) 2-21 (D) 2 
ee Z-Z). 
7. Ifz lies in 4" quadrant, then arg is 
2019 
(A) 0 (B) = 
2 
(Cc) -= (D) x 
2 
8. It is given that complex numbers z, and z, satisfy |z,| = 2 and |z,| = 3. If the included 
. . . oO Z1 + Z> 
angle of their corresponding vectors is 60°, then |-——+| = 
Z,+Z 
133 V131 
Gy —— (8) a 
7 7 
V19 V134 
(C) a (D) a 


9, Let A= {z:(1+2i)Z + (1 —2i)z+ 2=0} and 
B= {z:(3+2i)Z + (3 —2i)z +3 =0}, then 
(A) n(ANB)=0 (B) ACB 
(C) n(ANB)=1 (D)BcA 


Complex Numbers 


10. 


11. 


ie. 


13. 


14. 


15. 


If z,, Z,, Z, are complex numbers such that |z,| = 1, |z,| = Ree Z,| = J3 and 


Tex? 


Zr 2, FZ, 2, then |32. 20527, 22,27,|= 


(A) 2/2 (B) 2V3 
(C) Vo (D) 2V6 
LOt 25 Zs. Ziggicsseate , Z, be non zero complex numbers with |z,| = |z,| = |z,| =......= |Z), 


then the number 
oe (Z) + Zo) +23) (Zz 24)... Ape) Zy + Z7) " 


Z| Z9Z3..... Zy 
(A) purely real (B) purely imaginary 
(C) imaginary (D) nothing can be said 


2017 


The number of solutions of the equation z“"' = pz , where p is a non zero given 


complex number is equal to 

(A) 2017 (B) 2018 

(Cy 2019 (D) 2020 
Let A(z,), B(z,), C(z,), D(z,) be vertices of a square, satisfy |z, — 1| =|z, — 1| 
=Na ie iz, 8 | Then 22 2 


(A) 0 (B) 1 
(C) 2 (D) 4 
fi 
If —2 is purely imaginary, then eile) is equal to 
7 
(A) 1 (B) = 
2 10 
(C) 3 (D) 5] 


If the imaginary part of (1 — 1)" (1 +1) “be negative (where n € N, n< 100), then 
the sum of all the possible values of n is 

(A) 625 (B) 1025 

(Ojymi22s (D) 1238 
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16. If|z—i] <2 and z,=5 + 31, then the sum of maximum and minimum values of 


ZZ, | = 
(A) 7 (B) 8 
(C) 10 (D) 11 


17. If |z| = 1, then the complex number — 2 + 4z lies on 


(A) circle with centre 2 and radius 4 (B) circle with centre —2 and radius 4 


(C) circle with centre 1 and radius 2 (D) circle with centre —1 and radius 2 


18. Ifa, b,c, u, v, w are complex numbers representing the vertices of two triangles 


such that c=(1—r)a+rb, w =(1—r)u+rv wherer is a complex number, 


the two triangles 
(A) have the same area (B) are similar 


(C) are congruent (D) none of these 


19. The complex number sinx + icos2x and cosx — isin2x are conjugate to each other, 


for 
(A) x=na (B) x=0 
(Ga x= [s+ (D) no value of x (where n € J) 


20. If w(41) is a cube root of unity and (1 + m)’=A+ Ba, then A and B are 
respectively 
(A) 0, 1 (B) 45 
on 1,0 (D) -1, 1 


21. 


22. 


23. 


24. 


25. 


Complex Numbers 


Let z and w be two non zero complex numbers such that 
\z| = |w| and argz + argw = 7, then z equals 

(A) w (B) —w 

(C) w (D) -—w 


Let z and w be two complex numbers such that |z| < 1, |w| < 1 and 


|z + iw| = |z—iw |=2, then z equals 
(A) lori (B) ior-1 
(C) 1 or-1 (D) ior —1 


For positive integers n, and n, the value of the expression 
(1+i)™ +147) +14?) +(14i7)™ 


where j =J—1 is real if and only if 


() n, = ser | (B) ngyn, — 1 
(Cia, =7, (D) n, > 0, n, > 0 
If |z| = 1 and w= — where z #—1, then Re(w) is 
Z+ 
1 

A) 0 by) = 
(A) (B) z4iP 

2| 1 V2 
sy ||; D 
Ce z+l1\[z+1/ a |z+1/? 
BE 5 2,5 Asyesncossees ,a_, are the n™ roots of unity, then 
i—a,)(1 —a))....... (ta. )= 
(A) 0 (B) n-1 


(C) n (D) n+1 
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26. 


yar 


28. 


29. 


30. 


It is given that n is an odd integer greater than three, but n is not a multiple of 3. 
Then (x + 1)"—x"— 1 is divisible by 


(A) 8-1 (B) x?-x 
(C) xX*-x+1 V1) xe + +x 


Complex numbers z,, z,, Z, are the vertices A, B, C respectively of an isosceles 


right angled triangle with right angle at C, then (z, — z,)(z, — z,) = 
| 

(A) 5@- 2) (B) (2,-2,) 

(C) 22, -z,) (D) +2, — za 


Ifx =a+b, y=aa + bf, z = af + ba where a, B are imaginary cube roots of unity 


then xyz = 
(A) 0 (B) a+b 
(C) (at b)(a? + ab + b’) (D) a+b? 


Let x and y are real numbers satisfying the equation 


(+i)x=2i  2—3iy +1 = 


(3+1) (3-1) 
then x + y= 
(A) 2 (B) 3 
(C) -l (D) 4 


The value of the expression 1.(2 — w)(2 — w”) + 2(3 — )(3 — ”)+.....+ (n— 1) 


(n — w)(n — @), where @ is an imaginary cube root of unity is 


(A) Sain —1)\(n? + 3n+ 4) (B) aan — 1)(n? + 3n+ 4) 


(C) Zain +1)(n? + 3n +4) (D) : n(n — 1)(n — 2)(n —3) 
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; , : Z Zz 
31. Ifz, =e’, z, =e, z, =e” where a, B, y e Rand +++ 


4 78.5 , then 
cos(B - y) + cos(y — a)+ cos(a —B) = 
3 3 
(A) 5 (B) -5 
(C) 0 (D) 1 


32. The locus of z satisfying the inequality log, |z+1| > log, |z-1| is 


3 3 
(A) Re(z) <0 (B) Re(z) >0 
(C) Im(z) <0 (D) Im(z) > 0 


33. Given that the equation z? + (p + iq)z + r + is = 0 where p, q, r, s are real and non 


zero has a real root, then 
(A) qrs = p? + qs? (B) pqr =r? + sp? 
(C)\ pqs = rq? + s? (D) prs = q? + pr’ 


34. For any two complex numbers z, and z, and any real numbers a and b, 


|az, AB@AR + [bz, + az,? = 
(A) (a’ + b*)([z,? + |z,/) (B) (a’ + b’) (\z,? —|z,)’) 
(C) (a —b’) ([z,F + |.) (D) (a’— b*)(|z,P — 2,1") 
35. The sum of all real values of x in interval [0, 27] for which the expression 


x & ae 
sin —+cos— +itan x 
2 2 


is real is 
1+2isin~ 
2 
On 
A) > (B) == 
4 
71 13x 
i — D) — 
©; (D) = 
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SECTION-2 


@ ONE OR MORE THAN ONE CORRECT QUESTIONS 

1. Fora given real number ‘a’, a > 0, let z satisfy the equation z|z| + az +i=0 then 
(A) z is purely real (B) zis purely imaginary 
(C) number of values of z is 1 (D) number of values of z is 2 

2. The equation z? + az +B =0, where a, B are complex numbers has a 
(A) real root, if (@—-a)(aB -ZB) = (B-B)” 
(B) real root if (@-a)(a +a) = (B-B)’ 
(C) a purely imaginary root if (0+ &)(of +&B)+(B—B) =0 
(D) a purely imaginary root if (a+ &)(af —@B) + (B—B)? =0 

3. C is the centre of a given circle |z —c| =r. A is a point represented by the complex 


number ‘a’ inside the circle and B is a point represented by the complex number ‘b’ 


outside the circle, such that C, A, B are collinear and (CA)(CB) = r’. Then 


(A) If C lies between A and B, then b = c —- —— 


a—c 
2 


(B) If C lies between A and B, then b = c+ 


a-c 
2 
r 
4=¢ 


2 


(C) IfA lies between C and B, then b =¢— 


(D) IfA lies between C and B, then b=c+ 


a—c 
4. Let z, be a point lying on curve |z — 3 + 2i| = 4 and z, be a point lying on curve |z + 


3| = 1 such that |z, — z,| is minimum, then 


3 i : 3 i 
a-(3-sE) 5 ©) a-( 14) a0 
_ 12 . 4 12 4 
“i Geol : in) 4 22(3 ml | 


a. 


10. 


. Letz=(1+ )(1 + o’)(1 + @4\(1 + @)....... (1+? ), n € N where = 


Complex Numbers | 261 | 


If z=x + iy, x, y € R and cosec! (=) be defined, then z may lie on 
(A) 1 quadrant (B) 3 quadrant 
(C) real axis (D) imaginary axis 
. Let ‘b’ be a complex number such that |b| < 1 and z,, z,, z,,......, Z, be the vertices 

of a ‘n’ sided polygon, such that z =1+b+b*+b?t....+bVre {1, 2, 3,...n}. 
Then all the vertices of the polygon lie within or on the circle. 
(A) fz-—]=| @) e-—]--— 

1—b}| |l-b 1—b}| |l-b 
(C) z-b|=|| (D) E-4\-4 

1-b| 3 


1 iv3 


2 
then z is equal to 


(A) 1 ifnis odd (B) 1 ifnis even 
(C) —w’ ifn is odd (D) —o? ifn is even 


. Let the equation ax* + bx? + cx? + dx + e= 0 has @ and @”’ as two of its roots, then 


(A) the other two roots are those of quadratic equation ax” + (b + a)x + 


0 
0 


e€ 
e 


(B) the other two roots are those of quadratic equation ax” + (b —a)x + 
(C) 2(b+e)=2a+c+d 
(D) 2(b+ e)Sa+c+d 


. Let z,, z, be complex numbers such that Z, +1Z, =0 and arg(z,z,) = 7, then 


(A) are(z,) = = (B) arg(z,) = = 

(©) arg(z,) = (D) arg(z,) = 7 

If the imaginary part of the expression + 2 be zero, z € C,@ € R, then 
(A) lenin =! (B) [loa =3 


a= (D) Izl,,.. = 2 


max 
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11. Ifthe lines o,z+0,z+fB, =0 and a,z+@,z+f, =0, B,, B, € R are mutually 


perpendicular, then 


(A) o,@,+@,a, =0 (B) a,0, =0,0, 


arg| — 
Q, 


12. Let A(z,), B(z,), C(z,), D(z,) are four distinct points in complex plane such that 


Tw 
(C) a 


(D) arg [2 =Oorn 
O 


2 


way 2, = IZ, =%) + Zee D\F on Zs| = A | + z= zZ,| 
_ Z4—-Z, . : ; 
2|2,=2,|=|Z,=2)| + 2, —2,| and aes is purely imaginary, then 
Z4—Zy . —Z,. : ; 
(A) + is purely real (B) 74773 ig purely imaginary 
a: mie as 
(C) 3z,=z, +a Zz (D) Z,— alr Zar Z.,| 


13. Ifa? =5+i/2 and B* =5 —iJ/2, then possible real values of a + B is/are 
(A) 2 (B) -2 
(C) 1- J6 (D) 1+ V6 


14. Ifa point P(z,) lying on curve |z| = 2; a pair of tangents are drawn to curve |z| = 1 


meeting it at points Q(z,) and R(z,), then 


aj[tstit]setit)s 
Zo 2, 23);\4 2 & 


(B) 


C) Point with complex representation mie will lie on |z| = 1 
p p 3 


Z 
(D) Point with complex representation (4) will lie on |z| = 1. 
15. If z=-2+ 2/3i, then z7" + 27"z" + 2*, n © N may be equal to 


(A) 0 (B) 3.2 
(C) 3.2% (D) 24 


16. 


17. 


18. 


Ag: 
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Let ‘z’ satisfy the equation iz? + z*?— z+i=0, then which of the following may be 


correrct ? 
(A) arg(@)= 2 (B) rae +i) 
(C) arg(z)=—7 (D) |z|=1 


Let two distinct points P(z,) and Q(z,) lie on curve C : 2+Z=2|z-1| such that 
arg(z, — Z,) =7 , then 

(A) P, Q lie on ellipse 

(B) Im(z, + z,) = 2 

(C) P, Q lie on parabola 


(D) point of intersection of tangents to ‘C’ at P and Q lie on curve Im(z) = 1 


™ 
Consider a curve ‘C’ given by equation |z — 3 — 21] = |Z cos{ * arg z| , then 
(A) represents a parabola (B) ‘C’ represents a ellipse 
(C) point p( lies on ‘C’ (D) Point p(*) lies on *C’ 
2 
If 1, Z,, Z,, Z,5......5Z, , are ‘n’ n" roots of unity, then the value of 
1 1 1 1 : 
+ + +.....+ is equal to 
eZ, 3-2, 3-B oes 4 
n n-l 
eu De 
r= t=l 
(A) = (B) 
Ss gr > 31 
r= r=l 
n3"! J n3" J 
(C) = (D) == 


are, 2 set “2 
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20. Let points P(z,), Q(z,) and R(z,) be three points in argand plane such that 


21. 


22. 


73. 


24. 


25: 


iz, + Z,| =|z,|—|z,| and |(1 —1)z, +1z,| = |z,|+|z,—z,| , then 
(A) |2,=2,|= 4, +2, = 22, 

(B) P, Q, R are vertices of right triangle 

(C) P, Q, R are vertices of equilateral triangle 


(D) P, Q, R lie on circle with radius sks —Z,| 


If |2z + 5| = |6z — 9|, then |z/? = a Re(z) + b, where a and b are real numbers, then 
(A) a=4 (B) 4(a+ b) =9 
(C) 2(at+b)=9 (D) a+ 4b+3=0 


If the principle argument of complex number (—1 + i)*’is A ‘and the equation z? — 


az +b+ 21=0 has a real root. Ifa=(1 + 1)", b € R, then possible roots of equation 


are 
(A) 2+i (B) -1 
(C) 2 (D) -1 +i 


Let points A(z,), B(z,), C(z,) are 3 distinct collinear points such that B lies between 
A&C, then 


[23 |-| Z| [23 |=|Zo |, 1231-121 | 


(A) |Z3|-|Z| - > 
|Z3—Z, | |Z; —Z, | 


| Z3 — Ze | 7 | Z3 —Z; | 


(B) 


|Z |=lZi 1, [21-1411 


| Z3 — 2, | 7 |Z — 2 | 


[23 |-|24 1. [21-1411 


| Z3 — 2, | 7 |Z —Z | 


(C) (D) 


Let a, b, c be distinct non zero complex numbers with |a| = |b] = |c| and each of the 
equations az? + bz + c= 0 and bz? + cz + a= 0 has a root having modulus 1, then 
(A) b?=ac (B) c?=ab 

(C) |a—b| =|b—c]=|c—al (D) a? =be 


Let z,, Z,, Z, be complex number such that z, + z, + z, = 0 and |z,| = |z 


then 


| = [25] = 1, 


(A) En =| (B) ae 0 


2 2 2 
Z Z Z 
1 si 2 rs 3 


(C) 


a (D) 22.72.2722, =0 
2923 232, 22 
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26. The locus of point P(z) such that z, z’ and z? are the vertices of a right angled 


triangle can be 

(A) line, Re(z) =—-1, z #-1 

(B) line, Re(z) =0, z #0 

(C) circle with centre (—1) and radius 1, z #0 


1 
(D) circle with centre [-5) and radius = >? z#-—1,0 


27. If the equation x? + (p + ip’)x + (q + iq’) = 0 has two equal roots, then (p, p’, q, q’ are 


real) 
(A) p?+ (p')=4q (B) pp’ = 44 
(C) p’- (p'’ =4q (D) pp’ = 2q' 


28. Let A(z,), B(z,), C(Z,) are points in complex plane such that z,|z, — z,| —z, 


Z,|Z, — Z,| = 0, then which of the following may be correct? 
(A) A, B, C are collinear such that A lies between B and C 
(B) A, B, C are collinear such that B lies between A and C 
(C) A, B, C are collinear such that C lies between A and B 
(D) O(0) is the centre of circle which touches the sides of triangle ABC. 


29. Let z,, z,, Zz, be three distinct non zero complex numbers, then 
(A) there always exist real numbers p, q, r such that pz, + qz, + rz, = 0 
(B) if pz, + pz, +127p0 and p+ q+r=0, p, qa OR, then z,, Zz, are collinear. 
(C) there always exist complex numbers p, q, r such that pz, + qz, + rz, = 0 and 
ptqtr=0 
(D) there always exist real numbers p, q, r such that pz, + qz, + rz, = 0 and 


ptqtr=0 
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30. Let A(z,), B(z,), C(z,) are the vertices of an equilateral triangle, then 


31. 


32. 


33. 


i2n 


(A) z,+z,@+2,0°=0 or z,+z,0?+z,o@=0, where m= sa 


1 1 1 


(B) + + = 0, where Z= ZZ. $23 

Z—-Zy Z-Z5 Z— Zz 3 

1 1 1 

(C) + + = 

Z-Zy 29-230 23-2 

1 1 1 

(D) |z, Z, Z/=0 

Z, 23; 4 


Letz,=1+1,z,=2-1. Ifz,, z, represent the points A and B. The possible Centroid 
rep. of equilateral triangle ABC is/are 


A) eR Mere NE) 3) $294 in/5 


( 6 ( 6 
6 6 
oe 1 : 1 
Let 2 < |z| <4 m= minimum value of 7+—).M= maximum value of 7+ 7, then 
3 =) 
A) m=— B == 
(A) 5 (B) m 5 
15 17 
C) M=— D) M=— 
(©) M=z (D) M=7 


Ifa, b, c are real numbers and z is a complex number such that a* + b? + c? = 1 and 


OM ic=(-+ajz then = 
1-iz 


at+ib (l-c) 
~ l+c 8) (a —ib) 
(C) c-l (D) _atib 


a—ib l+c 


sae 


36. 


37. 
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The centre of circle circumscribing the square ABCD is z,. Let A is z,, then the 


centroid of AABC can be 


The sum of smallest positive values of arguments of all the roots of the equation 


z=k,néeN,k € R,k #0 is odd multiple of x if 


(A) k <0, nis odd (B) k <0, nis even 
(C) k>0,n is odd (D) k > 0, n is even 


Let z,, z, be non zero complex numbers, such that z, =a + ib, z, =c + id, a, b, c, d 


. _ Z+Z, = 
€ R satisfy the equation = 
Zi Z, +Z> 
(A), a? + c? = b? + oe? (B) 2 +b?=c?+d? 
(C) atleast one of a, c is non zero (D) atleast one of b, d is non zero 


If z,=a+ ib and z,=c + id are complex number such that |z,| = |z,| = 1 and 
Re(z,Z,) =0, then the pair of complex numbers m, =a +ic and @,=b + id 


satisfies : 
(A) |o,|=1 (B) |o,|=1 


(C) Re(a,@,)=0 (D) Im(@,0, ) = 0 
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SECTION-3 
@ COMPREHENSION TYPE QUESTIONS 


Comprenension (0.1 to 0.3) : 


Given that z, + z, + z, =p, Z, + 2,@ + z,o°=q and z, + z,@°+ z,@ =r, where @ 


is usual cube root of unity and z,, z,, Z,, p, q, r may be complex numbers. Then 


1. z= 
2 
2, 2 2 = 2 
(A) p-—qo” +ra (B) p+q@ +ro (C) pt+qot+ro (D) p-—q@+ro 
3 3 3 3 
2. Z,= 
p-qo" +ro ptqa +r ptqa+ra p—qo+ro- 
(A) —,—_ ® {,_ gy. 3 
3 S 3 
2 2. 42 
play +p 
2 2 2 
lzal +[zo)° +|2s| 
(A) 1 (B) 3 (C) 6 (D) 9 


Comprenension (0.4 to 0.6) : 


Let A(z,), B(z,), C(z,), D(z,) be the vertices of trapezium ABCD in argand plane. _ 
If |z, — z,| = 4, |z, —z,| = 10 and the diagonals AC, BD intersect at P. Also given re 


4. Area of trapezium ABCD is equal to 


70 100 140 160 
(A) > (3 Go (ars 
5. Area of triangle PCB is equal to 
100 200 400 500 
a 21 Og 21 “Sy or 


6. |CP—DP| is equal to 


10 12 
Bai rg a I 
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Comprenension (0.7 To 0.9) : 


On the sides AB and BC of AABC, squares are drawn with centres D and E 
respectively such that points C and D lie on the same side of line AB and the points. 


A and E lie on opposite sides of line BC. A, B, C are represented by complex 


=) 


numbers, |, , w? respectively fo = 5 


7. Angle between AC and DE is 
T Tu wT wT 
(A) a (B) J (C) (D) 5 
8. The length of DE is 
(A) fs (B) = (C) v3 (D) V6 


9. The length of AE is 


343 3-3 3-v3 3+y3 


4 Z 4 2 


(A) 


Aes teeter 
Let the point P(z) lies on the curve ‘C’ whose equation is given by |z+ | = 2 in the 
Z 


argand plane. If ‘O’ represents origin, then 


10. The largest value of OP is equal to 


(A) J/5 (B) /2 (C) de /5 Oya + /2 
11. Ifarg(z) = a then the sum of all possible values of |z| is equal to 
(A) J5 (B) /2 (C) 2 (D) V3 


12. ‘C’ in argand plane represents 


(A) Two concentric circles (B) Two orthogonal circles 


(C) Two circles non intersecting (D) Two externally touching circles 
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Comprenension (0.13 to 0.15): 


Tt llt Si 


Consider triangle ABC having vertices at points A(2e 4) : B(2e 12 ) ; C(2e 12) oe 
Let the incircle of AABC touches the sides BC, CA, AB at points D (z,), E (z,) and 
F(z,) respectively. Then 


13. Let P(z) be any point on the incircle, then AP? + BP? + CP? is equal to 
(A) 3 (B) 9 (Cis (D) 18 


14. Im Carers is equal to 


Zp 4p Zp 


1 
(A) 0 (B) 1 (C) -1 (D) 3 
15. If the altitude through vertex A cuts the circumcircle of AABC at Q, then complex 


number representing Q is 


(A) -1-i (B) 1-i (C) -V2-V2i (DB) -V2+V2i 


Comprenension (0.16 to 0.18) : 


Suppose A, B, C are three collinear points corresponding complex numbers z, = ai, | 
Z, = 5 + bi, z,= 1 + ci (a, b, c being real numbers), respectively. Consider a curve | 
‘C’ whose equation is given by z = z,cos*t + 2z,cos*tsin*t + z,sin‘t, t € R. 


16. ‘C’ in argand plane represents 


(A) Straight line (B) Circle (C) Parabola (D) Ellipse 
17. A line bisecting AB and parallel to AC meet ‘C’ in point P, then point P is given by 
1 a+c—2b 1 a+c—2b 
—— , B — , 
Ee o (sa) 
1 at+c+2b 1 at+ce+2b 
9 (ese oy (225 
18. Point P lies 
(A) Inside AABC (B) Outside AABC 


(C) On the side of AABC (D) Nothing can be said 


Comprenension (0.19 to 0.20) : 


Let p=xtyt+zt+a(y+z-—2x) 
q=xtytzt+a(z+x-—2y) 
r=x+y+zta(x+y-—-2z) 


19. p°+q’?+r—pq—qr-— rp is equal to 
(A) a(x? + y? + 2? —xy—- yz—Zx) 
(C) 9a?(x? + y?+ z? — xy — yz— zx) 
20. p> +q> +r? —3pqr is equal to 
(A) 3a?(x? + y? + z3 — 3xyz) 
(C) 27a?(x? + y? + 23 — 3xyz) 


(B) 3a?(x? + y? + 2? — xy — yz— zx) 
(D) 0 


(B) 9a?(x? + y? + z3— 3xyz) 
(D) 9 


Comprenension (0.21 to 0.23): 


1 1 1 1 2 1 1 1 1 2 
2 a3 a3 =— and a + + = 
a+@ b+@ c+@ d+o @ 


2 


a+@ b+@ c+@ 


where @ and w*are imaginary cube roots of unity, then 


21. at+b+ct+d= 


(A) 0 (B) abcd 

(C) —2abcd (D) 2abed 
22. abc + abd + acd + bed = 

(A) 0 (B) 1 (C) 2 D)¥ 
aa 1 1 1 1 2 

atl b+l1 c+l d+l 

(A) 9 (B) | (C) 2 (D) 4 
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COMPREHENSION (0. 247 TO a. 26): 


Conner bee Vp ana Z, are eeoinpice nmbes ach fae Zi 22%) 320i, 7 27 60 
and z,z, =—96 + 241 ; where i = -1 ; then 


24. The possible value of arg(z,) is 


™ ™ ™ ™ 
(A) (B) rr (C) 3 (D) > 
25. The possible value of z, is 
(A) —10(1 + i) (B) 4(5 — 31) 
(C) 4(5 + 31) (D) 4(4 + 5i) 


26. |z, +z, +z, is equal to 


(A) 79 (B) 59 (C) 64 (D) 74 


SECTION-4 


Matcu tHE CoLumn 


1. Ifz , are the roots of the equation z* + z? + z?>+z+ 1=0, then 


14 25» Z,,Z 


[ee [i 
iz -1) G =) ee —l) ie -l= 


By) 24+) Z4+YNZ+YZ+)= 


The least value of [|z, + z,|] = 


([.] denote greatest integer function) 
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» [ote do 
(A) | The least value of 8|z — 7| + 6 |z—5|;zeEC 


(B) | The least value of (Q) 13 
Z—7+11i r Z+5-i in z+4 -z€Cis 
V2 V2 2 
hz 


ff the least value of 
2a :ZzEC 


The least value of 
jz — 3)? + |z—5 + 2i + |z—-1 +i) is 


2 a 


(A) | Ifz, and z, are two non zero complex num- 
bers such that |z,z,| = 2 and arg z, — arg z, 
=A 

2 

(B) | Ifz, satisfies the equation |z — 3| = 4 and 
Z, satisfies the equation |z + 1] + |z—1|= 
3. Ifm, M be the minimum and maximum 
values of |z, —z,| respectively. Then 
m+ 2M = 


(C) | Ifz=(3 —1) + A(4 — 31), then the minimum |} (R) 
value of |z| is equal to (A € R) 


If z lies on the curve arg (z— 1) = = then | | 
the maximum value of ||z + 2 — 5i| — |z — 5il| 
is equal to 
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SuBJECTIVE TYPE QUESTIONS 
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1. Let @ be imaginary cube root of unity, then number of distinct complex numbers ‘z’ 


z+1 a) @ 
satisfying | @ Z +0 1 | =O is equal to 
wo 1 Z+@ 


ee | 


2. Ifa, B, y are cube roots of unity, then the value of |e? ¢2? 38 —1] is equal to 


3. If zis a complex number satisfying the equation |z + i] + |z —i] = 8 on the complex 
plane. Let m and M be the smallest and the largest value of |z| respectively, then 
[m+ M] = 


([.] denote greatest integer function) 


4. Let L be any line not passing through origin and P(z,) be the foot of perpendicular 


from origin to the line. Let Q(z,) be any point different from P on L. Then 72 2 
is equal to 41 4 


5. Let a, b, c are given distinct numbers, then the number of distinct values of the 
expression (a + Bw + yw’)’, where (a, B, y) is a permutation of a, b, c is equal to 


__1 43 
a= =F i— |. 


2 


6. Ifz,, Z,, z, be the vertices of AABC, taken in anticlockwise direction and z, its 
Zq —Z, )sn2A (Zo —Z3) sm 2C 
sn2B (z) —z))sm2B 


circumcentre, then 


is equal to 


Zo —2Z) 
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7. Let a be a complex number such that |a| = 1. If the equation az? +z+1=0hasa 


atvb 


Cc 


purely imaginary root, then tan?(arg a) = , where a, b, c are coprime natural 


number, then a+b+c= 


s, af tr St ET a. 
8. Leta= > tan 7 and b= ] [tan vW} then b is equal to : 
r=l 


r=l 


15—272,2, 


A 


S ; 
9. Ifz,, z, are complex numbers such that |z,| = 3° then | is equal to 


10. Find the value of |3k|, k € R so that line joining A(—S + 71) and B(—21) is 
perpendicular to the line joining C(1 — 31) and D(4 + ik). 


11. Consider the set, A= {z € C|z=x-—1+xi,x € R} 


Find the number of complex numbers z, z € A such that |z| < || for all m € A. 


12. Let z € C with Re(z) > 1, then —_ < L. Find the smallest value of L. 


Z 


13. Letz,, z,, z,; be complex numbers with |z,| = |z =1,r>0. The maximum 


1 “99 \z 


a = [25 
ame of |z, — z,| |z, ar |Z, — Z,| |Z, —Z,| + |Zgfeiz, — Z,| is equal to Ar’, 


then A is equal to 


14. Let R be the region formed by the set of point P(x, y) in the complex plane such 


that |z| < V10 where Re(z) = J/x? 44, Im(z)= ly—4 . Then the area of region R 
is equal to JN , where N= 
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15. 


16. 


a7. 


18. 


19. 


20. 


21. 
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Wf |z,| =15/Z,) = 2, |zZ,| = 3, then 
lz, +z,+2z,/?+|z,+z, +z, + |z,—Z, teamllimt |z, + 2, — ZA @ieee elas 
If cos, + 2cosO, + 3cos®, = 0 = sinO, + 2sinO, + 3sinO,, then sin30, + 8sin30, 


+ 27sin30, = Asin(8, + 8, + 8,), where A = 


Let a, B are real numbers, and 
((cosa + isina) + (cosB + isinB))’ + ((cosa — isina) + (cosB — isinB)’ 


=2™ cos [ 5-8 cos(n(a + B)), then m + 2n = 
2 


1 5 ? 
fv —=43 , then y(z+2] —— 
Zz r=1 \. Z 


Given that f(z) = the real part of complex number z. For example f(—5 + 21) = —5. 


600 : 
The value of $ ‘Jog, F(( +iv3)") is equal to 
n=l 
4 2 4 
If z is the imaginary 5" root of unity, then = ene as = 
l+z l+z 14+z° z+z 


Let a, b, c are positive integers which satisfy c = (a + ib)’ — 107i, thena+b+c is 


equal to 


23. 


24. 


25 


26. 
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Let), 0,5 O3 caine , ®, be complex numbers. A line L in the argand plane is called a 
mean line for the points @,, @,, ...... , ©, if L contains points (complex numbers) z,, 
Py xxiesd , Z, Such that >> (z,; -—@,) =0 


i=l 
For the numbers w, = 32 + 170i, w, = —7 + 641, o, =—9 + 200i, w, = 1 + 271 and , 
=—14 + 431, there is a unique mean line with y-intercept 3. Then the slope of this 


mean line is equal to 


The sets A = {z|z'* = 1! and B = {@|w**= 1} consider the set C = {zw|z <¢ A and 


wo € B}. How many distinct elements are in C? 


Let A be the area of region in argand plane that consists of all points z such that 
40 : . : 

both i and — have real and imaginary parts between 0 and 1. Then [A] is equal 
Z 


to ([{.] denote greatest integer function). 


The equation z'° + (13z— 1)'°= 0 has 10 complex roots z,, (Ae ae ee ae 
Then the value of a a a ae a is equal to 

zi. zo) last zal fas 
Let P be the product of the roots of equation z° + z* + z> +z? + 1 =0, that have 


positive imaginary part and if P = r(cos@° + isin®@°), where r > 0 and 0 < 0 < 360. 


Then 0 is equal to 
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27. 


28. 


29. 


30. 


31. 


32. 
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A function f is defined on the complex numbers by f(z) = (a + bi)z, where a and 
b are real numbers. This function has the property that image of each point in the 
complex plane is equidistant from that point and the origin. Given that |a + bi] = 8 


and that p2 — ™,, where m and n are relatively prime positive integers, find m +n. 
n 


Let F(z) = == for all complex numbers z # i and let z= F(z, ,) for alln € N. 
Z—-i 


=a+t ib, where a,b € R, findat+b. 


Given that z) = = +i and Le 


The polynomial P(x) = (1 +x +x? tu... + x!7)? _ x'7has 34 complex roots of the 


i(27a, ) 
formz,=1,e° * , 


k= 1, 2, 3,....... 34 withO < a, < a= a. 7....... <a,,< land 
m 
r,> 0. Given that a, +a, + a, + a, + a, = —, where m and nare relatively prime 
n 


natural numbers, then m + n= 


There is a complex number z with imaginary part 164 and a positive integer n such 


that = 4;. Find n. 


Z+n 


For how many positive integers ‘n’ less than or equal to 1000 is 


(sint + icost)" = sin(nt) + icos(nt) true for all real t ? 


The polynomial f(z) = az?!’ + bz?°!” + cz°'* has real coefficients not exceeding 


2019 and f (+) = 2015 + 2019 V3i . Find the remainder when f(1) is divided 


by 1000. 
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Matcu Tue CoLumn 


1A>T;B>R;C>P;D>Q 
2 A>P;B>P;C>5T;D>S 


3. A>S;B>T;C>P;D>Q 


SuBJECTIVE TYPE Questions 


1s 1 2. 0 1 4. 2 A a 6. 1 
7. 8 8. 8 9. 45 10. 4 11. 1 12. 0.5 
13. 9 14. 384 15. 56 16. 18 7. ie 18. 8 
19. 179900 20. 2 21. 205 22. 163 23. 144 24. 571 
25.4850 26. 276 2.299 28. 275 29. 482 30. 697 


Bere 
“D> 

KL 
Previous Year Questions POS 


NA i 
| SECTION-1_ 


1. If zis a complex number of unit modulus and argument 0, then arg bes equals : 
TZ 
(A) 7-98 (B) -0 
(©) 5-0 (D) 6 
[IT JEE Main 2013] 
2. If zis a complex number such that |z| > 2, then the minimum value of |z + i 
2 
; 3 5 
(A) Is strictly greater than but less than . 
(B) Is equal to i" [UT JEE Main 2014] 


(C) Lies in the interval (1, 2) 
(D) Is strictly greater than : 


3. Acomplex number z is said to be unimodular if |z| =1. Suppose z, and z, are complex 


5 


— > ; ; . ; 
numbers such that 4,7 is unimodular and z, is not unimodular. Then the point 
-Z,Z, 
z, lies ona: [JEE Mains 2015] 


(A) circle of radius /2 (B) straight line parallel to x-axis 


(C) straight line parallel to y-axis (D) circle of radius 2 
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_, 2+3isin® . . ; ; ? 
4. A value of 0 for which iene is purely imaginary, is : [JEE Mains 2016] 
— 2isin 
™ 
A) = RB). 
(A) (B) 6 
3 l 
C) sin! | — D) sinY| —= 
(C) | ; (D) BS 
5. Let m be a complex number such that 2 + 1 = z where z = 3 : 
1 1 1 
If|{1 -—@°-1 w’| =3k, thenk is equal to : [JEE Mains 2017] 
1 ow @ 
(A) -l (B) | 
(C) -z (D) z 
6. Ifa, B € Care the distinct roots, of the equation x*—x + 1 = 0, then a!'°'+ B!°7is equal 
to: [JEE Main 2018] 
(A) 2 (B) -1 
(C) 0 (D) 1 


SECTION-2 


334 365 
1 iv3 1 iv3 : 
1. (a) If i= /-1, then 4+ s( ae | -3| - | is equal to : 


2 
(A) 1-i3 (B) -1+iJ3 
(C) ivy (D) - iJ 
(b) For complex numbers z and w, prove that, Iz’ @ — fo z=z-— if and only 
if,z=@ or z® =1 [JEE ‘99, 2 + 10 (out of 200)] 
271i 


20 


2. (i) If a=e 7 and f(x)=A,+ > A,x*, then find the value of, 
kaa 
f(x) + f(a x), + f(a°x) independent of a. [REE ‘99, 6] 


(ii) Let a + iB; a, B € R, be a root of the equation x* + qx +r=0;q,re R. Finda 


real cubic equation, independent of « and B, whose one root is 20. [REE ‘99, 3] 
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3. (a) If z,,z,,Z, are complex numbers such that | Z, | | Zz | 


1 | | 
ay Oo). 2a 
(A) equal to (B) less than 1 
(C) greater than 3 (D) equal to 3 


= |, then |z,+z,+z,| is : 


(b) If arg (z) < 0, then arg (—z) — arg (z) = 
[JEE 2000 (Screening) 1 + 1 out of 35] 


(A) % (B) —™ 
Tt Tt 
C) - = D) -— 
(c) -4 (D) 
4. Given,z=cos +isin , Nn’ apositiveinteger, findtheequation whoserootsare, 
2n+1 2n+] 


Q=Z2+Bt+.... + 770-| anddimey 7” + 7° + ar. Paes 
[REE 2000 (Mains) 3 out of 100] 


5. Find all those roots of the equation z'? — 56z° — 512 = 0 whose imaginary part is 


positive. [REE 2000, 3 out of 100] 
6. (a) The complex numbers z,, z, and z, satisfying 47%; iv3 are the vertices 
of a triangle which is : “2 
(A) of area zero (B) right-angled isosceles 
(C) equilateral (D) obtuse — angled isosceles 


(b) Let z, and z, be nth roots of unity which subtend a right angle at the origin. 


Then n must be of the form : [JEE 2001 (Scr) 1 + 1 out of 35] 
(A) 4k +1 (B) 4k +2 
(C) 4k +3 (D) 4k 

1 1 1 


V3 


Tetam Let = 5 + i. Then the value of the determinant || —1—@’* ’| Is: 
1 wo 

(A) 30 (B) 30 (@— 1) 

(C) 30? (D) 3@(1 — @) 
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(b) For all complex numbers z,, z, satisfying |z,| = 12 and |z, — 3 — 4i| = 5, the 


minimum value of |z, —z,| is: [JEE 2002 (Scr) 3+3] 
(A) 0 (B) 2 
(C) 7 (D) 17 


(c) Let acomplex number a, & 1, be a root of the equation z?*1— z?— z1+ 1=0 


where p, q are distinct primes. 


Show that either 1+a+o0?+...+0°'=0 or 1t+ta+o?’+...+at'=0, but 
not both together. [JEE 2002, (5)| 


8. (a) Ifz, and z, are two complex numbers such that |z,| < 1 < |z,| then prove that 


Z1— 29 
n 


1 ' 
(b) Prove that there exists no complex number z such that |z| < . and > ed z =1 
r=1 


where |a| < 2. [JEE-03, 2 + 2 out of 60] 
9. (a) @ is an imaginary cube root of unity. If (1 + m7)" = (1 + w*)", then least 

positive integral value of m is : [JEE 2004 (Scr)] 

(A) 6 (B) 5 

(C) 4 (D) 3 


(b) Find centre and radius of the circle determined by all complex numbers z = x + 


(z—Q) 
7 


andk #1. [JEE 2004, 2 out of 60] 


iy satisfying =k, where & =, +10, B=B, +i, are fixed complex 


10. (a) The locus of z which lies in shaded region is best represented by : 


p(v2-1,V2) 


(A) z:|z + 1|> 2, jarg(z + 1)| < 7/4 
(B) z:|z —1|> 2, jarg(z— 1)|< 7/4 
CO ae areez + :1)| < 2/2 
(D) z:|z —1| <2, |arg(z— 1)| < 7/2 
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(b) Ifa, b, c are integers not all equal and w is a cube root of unity (w # 1), then the 


minimum value of |a + bw + cw?| is : [JEE 2005 (Scr), 3 + 3] 
(A) 0 (B) | 
v3 1 
GC) = D) — 
(C) 5 (D) A 
(c) If one of the vertices of the square circumscribing the circle |z — 1| = /2 is 
2 +./3i. Find the other vertices of square. [JEE 2005 (Mains), 4] 
11. If w=a +if where B 4 0 and z #1, satisfies the condition that woe is purely 
-Z 
real, then the set of values of z is : [JEE 2006, 3] 
(A) {z:|z|=]} (8) {z 2am 
(GC) 4z2 241) (D) gzre |’ — |, zw } 


12. (a) Aman walks a distance of 3 units from the origin towards the North-East (N 
45° E) direction. From there, he walks a distance of 4 units towards the North- 
West (N 45° W) direction to reach a point P. Then the position of P in the 


Argand plane is : 
(A) 3ei%/4 + 4: (B) G-4i)e'™/4 
(C) (443ie'"/4 (D) 3+4ie'™/4 
(b) If |z|=1 andz#+ 1, then all the values of = lie on: 
(A) a line not passing through the origin 
(B) |z|= V2 
(C) the x-axis 
(D) the y-axis [JEE 2007, 3+3] 


13. (a) A particle P starts from the point z, = 1 + 2i, where i = /—1. It moves first 
horizontally away from origin by 5 units and then vertically away from 
origin by 3 units to reach a point z,. From z, the particle moves 2 units 
in the direction of the vector 1+ j and then it moves through an angle = in 


anticlockwise direction on a circle with centre at origin, to reach a point z,. The 
point z, is given by : 

(A) 6+ 7i (B) —7+ 63 

(Cyne =67 (D) -6+ 7i 
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14. 


1355 


(b) Comprehension (3 questions together) 
Let A, B, C be three sets of complex numbers as defined below : 
[JEE 2008,3+4+4+4] 
A= {z:Imz21} 
B= {z:|z-2-i|=3} 
C= {z:Re((1-i)z) = v2} 
(i) The number of elements in the sett A 1 BO Cis: 
(A) 0 (B) 1 
(C) 2 (D) co 


(ii) Let z be any pointin AA BOC. Then,|z+1-d)?+|z—5-—-i|? lies 
between: 


(A) 25 and 29 (B) 30 and 34 
(C) 35 and 39 (D) 40 and 44 


(iii) Let z be any point in AM BO C and let w be any point satisfying |w — 2 —i | <3. 


Then, | z|—| w| +3 lies between : 


(A) —6 and 3 (B) —3 and 6 
(C) -6 and 6 (D) —3 and 9 
Let z = cos@ +i sin 0. Then the value of 3 Im(z*"") at 6 = 2° is: [JEE 2009] 
m=1 
1 il 
“) sin2° (8) 3sin2° 
© — () 
2sin2° 4sin2° 


Let z = x + ty be a complex number where x and y are integers. Then the area of the 
rectangle whose vertices are the roots of the equation zz + zz’ = 350 is: 


[JEE 2009] 
(A) 48 (B) 32 


(C) 40 (D) 80 
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16. Let z, and z, be two distinct complex numbers and let z = (1 — t) z, + tz, for some 
real number t with 0 <t< 1. If Arg (w) denotes the principal argument of a non-zero 
complex numbers w, then : [JEE 2010] 
(A) |z- Z| + |z- zZ,,| = Iz, —Z CB) Arg (zg) = Arg (Z—- ZY 


A 


=0 (D) Arg (z-z,)=Arg (z,=Z,) 


27 27 
17. Let @ be the complex number cos 3 + 1 sin 4: Then the number of distinct 


2 


Zool 0) 0) 
complex numbers z satisfying} @ z+’ 1 | =Oisequalto: [JEE 2010] 
2 
0) 1 Z+@ 


18. [Note : Here z takes the values in the complex plane and Im z and Rez denote, 


respectively, the imaginary part and the real part of z] [JEE 2010] 


es 


(A) The set of points z satisfying 


an ellipse with somite = — is 
|Z — ilz|| = |z + ilz|| 5 


contained in or equal to 


(B) The set of points z satisfying (Q) | the set of points z satisfying 
z+ 4| + |z—4|=10 Im z = 0 is contained in or equal to 


If |w| = 2, then the set of points 
Z=w -—I|/wis z|<1 contained in or equal to 
If |w| = 1, then the set of points the set of point z satisfying 

|Re z| < 2 contained in or equal to 


_ ae eee 


19. Let w 4 1 be a cube root of unity and S be the set of all non-singular matrices of the 
1 a b 


form | @ 1 c|, where each ofa, b, and c is either w or *. Then the number of 


Z=w+ 1/wis 


o o 1 
distinct matrices in the set S is : [JEE 2011] 
(A) 2 (B) 6 
(C) 4 (D) 8 
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20. 


21. 


22. 
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If z is any complex number satisfying |z — 3 — 21| < 2, then the minimum value of 
|2z -6+ Silis: [JEE 2011] 


Let w = e'”°, and a, b, c, x, y, z be non-zero complex numbers such that : 
[JEE 2011] 
at+bt+c=x 
a+ bw + cw?= y 
a+ bw’+ co = z. 
2 2 p) 
+ly|o + 
Then the value of a a is : 
lal? +]0F +e)? 
a C 


Match the statements given in Column I with the values given in Column II 


[JEE 2011] 


(A) lif a= 3+ v3k,b=— j+V3k and ¢=2V3k form 
a triangle, then the internal angle of the triangle 


between 4 and b is 


b 
If | (f(x) —3x) dx =a? —b’, then the value of 


TU A 
The value of —~ J sec(mx)dx is 


NS 7/6 
LW. | 


(D) | The maximum value of 


lare( 4) for|z|=1, z'l is given by 
-Z 
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23. Match the statements given in Column I with the intervals/union of intervals given 
in Column II [JEE 2011] 


(A) | The set (P) | (2, -1) U (1,29) 
2iz : 
sR¢{ 5 } z is a complex number,| z |= 1, rs 
1-z 


(B) | The domain of the function f(x) = sin! (Q) | (-c2, 0) U (0, 9) 
SEE SSS Sy is 


1 tan 0 1 ey) (2, °°) 
If f(0) = | —tan® 1 tan@|, then the set z= 
—1 —tanO 1 
f(0):0<0< 
w -{n0):0<0-<3 is 


& If (aiid clamaiaciia x?? (3x — 10), x = 0, then f(x) is increasing eee (-00, —1] U [1,c¢) 


24. Let z be a complex number such that the imaginary part of z is nonzero and a = z* + 


z+ 1 is real. Then a cannot take the value : [JEE 2012] 
1 
(A) -1 (B) 5 
1 3 
 — D) — 
(C) 5 (D) A 


1 
25. Let complex numbers and = lie on circles (x —x,)’ + (y—y,)? = and (x — x,)? + 
o 


(y—y,) = 41’, respectively. Ifz, =x, + iy, satisfies the equation 2|z,|* =r? + 2, then 
la) = [IIT JEE Advance 2013] 
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26. 


27. 


| 1 
(A) —= (B) > 
np) 2 
© 4 (D) ~ 
Ri a 
Let w be a complex cube root of unity with w # 1 and P=[p,] be an x n matrix with 
i «wi, Then P? 4 0, when n= [IIT JEE Advance 2013] 
(A) 57 (B) 55 
(C) 58 (D) 56 
+] ! 
Let w = - and P = {w": n= 1,293, ....}. Furthegiiieees ac ©: Rez ee and 


—] 
H,= 2 €C:Rez< + where C is the set of all complex numbers. If z,€ PO H,, 


z, € PH, and O represents the origin, then 7z,Oz,= [IIT JEE Advance 2013] 


1 1 
(A) 5 (B) 6 
20 Smt 
(Che O-- 
ComPRreneNsion (0. 28 1 TO dO. 29) | aT JEE AbvaNce 2013] 


28. 


2 


—|+ i 
S126 C3 zZ=4), S= "ec neh 


ands. = (Ze © Rez 20). : 


min|1—3i-z|= 
zes 


(A) _ (B) ae 
1 Sale 
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29. Area of S = 


107% 207 
7. pees po” 
(A) = B) = 
16m 327 
(C) a. (D) 3 
2k 2k 
30. Let, = cos <*) snl <*) ;k=1,2,....9. [WIT JEE Advance 2014] 


a 
For each Th, there exists a Z; such that Ca 1 


There exists a ke {1, 2, 


has no solution z 


P 6Q Wer US 
(A)l 2 4. 3 
(B)2 1 3 4 
(cl 2 3 4 
(D)2 1 4. 3 
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31. 


32. 


33. 


34. 


For any integer k, let a, = cos (F} isi $F} where 1 = V-1 . The value of the 


12 


yy Ay — A, | 


expression —— is [JEE Advance 2015] 


oy Ag 1 — Ag | 
k=l 


Let a, b € R and a’ + b? 0. Suppose S=|ze C:z=—_,te Rt #0}, where 
ati 


i=V-I 1fz=x + iy and ze S, then (x, y) lies on [JEE Advance 2016] 


1 I 
(A) The circle with radius oa and centre [s 0| fora>0,b#0 
a a 


: ; : 1 
(B) The circle with radius ff and centre a | fora<0,b+#0 
a a 


(C) The x-axis fora #0, b=0 
(D) The y-axis for a= 0, b #0 


£1 +./33 


Z 


I be the identity matrix of order 2. Then the total number of ordered pairs(r, s) for 


Let z= 


2s r 


_7 r 2s 
, where i= /_], andr, sé {1, 2, 3}. a= | | on 


which P? =-lis: [JEE Advance 2016] 


Let a, b, x and y be real numbers such that a — b = | and y # 0. If the complex 


: +b 
number z = x + ty satisfies Hn tra = y, then which of the following is(are) 
Z 


possible value(s) of x? [JEE Advanced 2017] 


) -1+1-y (B) 1-l+y’ 
(C) Dette? (D) ey Bee 


36. 
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35. 


For a non-zero complex number z, let arg(z) denote the principal argument with —1 
<arg(z) <a. Then, which of the following statement(s) is(are) FALSE? 


Tl 
(A) arg(-l -1) = 7, where i = Ji 
(B) The function f : R > (-1, 7], defined by f(t) = arg(-1 + it) for all te R, is 
continuous at all points of R, where 1 = ee 


AL 


Z5 


(C) For any two non-zero complex numbers z, and z,, arg | | —arg(z,) + arg(z,) 
is an integer multiple of 27 


(D) For any three given distinct complex numbers z,, z, and z,, the locus of the 


point z satisfying the condition arg 


| (z - zg 


; = 1, lies on a straight 
(Z-Z,)Z, 7) 


line 


Let s, t, r be non-zero complex numbers and L be the set of solutions 
z=x+tiy (x,y € R, i= J_1) of the equation sz+ tzZ+r=0, where 7 = x ~ iy. 
Then, which of the following statement(s) is (are) TRUE? 


[JEE Advance 2018] 
(A) If L has exactly one element, then |s|  |t| 
(B) If |s| = |t|, then L has infinitely many elements 
(C) The number of elements in L 4 {z : |z— 1+ 1] =5} is at most 2 


(D) Let L has more than one element, then L has infinitely many elements 
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SECTION Da psusfipiispipisiiiue 
1. D ye 3. D 4. D BC 6. D 
SECTION 2 vite 
1. (a) C 2. (i) 7A, + 7A,x’+7A,,x'*; (ii) xP + qx-r=0 
any A 4 cies es ee 2 
3. (a) (b) -Z2+z+ 34 = 0, where 0 = ai 
(+ 3 +i] 
5. 41 +i3, “—E—, V2 6. (a) C, (b) D 7. (a) Bs (b) B 
k°B-o 
9. (a) D_ ; (b) Centre= Id 


l 2 p) 2 2 ) 2 
Radius = Ga=p Vie-KB —(k [BP -|a| ).(k —1) 


10. A, (b) B, (¢) z,=- V3i; 2,= (i-V3)4is z= (4+¥3)-i 
11. D 12.(a)D; (b) D 
13. (aD; ~—(b) (i) B; (ii) C; (iii) D 


14. D 15. A 16. A,C,D 17. 6 

18. A-~-Q,R ; B—P ; C-PB,S,T ; D-Q,R,S,T 19. A 20. 5 

21. Bonus 22. A>5Q; B>P; C>~S; DOT 

23. ADS; BOT; C>R; DOR; 24. D 25ae 26. B,C, D 
27. Gap 28. C 29. B 30. C 31. 4 


32. Aa .D 33.4 34. AD 35. ABD 36. ACD 
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CHAPTER © LOGARITHM 


SECTION-1 § 
@ SINGLE CHOICE QUESTIONS 


1. Iflog,5 =a and log,6 = b, then log,2 is equal to : 


1 


(A) 2ab +1 () i 


(D) — 


~) 2ab+1 ab—1 


2. Let (x, y) be the solution of following equation 


[5(x + 1)] "> =@y) 2qind G+ 1)™2= 5, then x is equalffo : 


1 1 
(A) = (B) ~5 
5 
4 4 
‘e 5 Ds 
(C) 5 (D) 5 
3. The value of ab if log,a + log,b* = 5 and log,b + log,a” = 7 is equal to : 
(A) 64 (B) 256 
(C) 512 (D) 1024 


4. Let x,y,z and w be positive numbers such that log w = 24, log ,w = 40 and log... 
= 12, then log w = 
(A) 120 (B) 40 
(C) 80 (D) 60 
5. The value of log,x if log, (log,x) = log.(log,x) is equal to : 
(A) 27 (B) 3/3 
(C) 3 (D) V3 
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6. The number ———— is equal to 
log 4(2000)" log 5(2000) 
(A) 2 (B) + 
6 3 
1 
Os (D) | 


7. If log,a + log.b + log.c = 6, where a,b and ¢ are positive integers that form an 


increasing G.P. and b — a is the square of an integer. Thena+b+c= 
(A) 97 (B) 101 


(C) 109 (D) 111 


8. Suppose x€ [o. 4 and log (r4sin x) (24 cos X) = - . Then cot” x = 


(A) 3 (B) 4 
(C) 6 (D) 8 
9. If log, n=2 and log, (2b) =2, then the value of log,» (2b) = 
(A) 0 (B) 1 
(C) 2 (D) 4 
10. The number of real values of x satisfying the equation 

logo (logyg x) + logyo[log)g(x°) —2]=0 is: 

(A) 0 (B) 1 
(C) 2 (D) 3 
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SECTION-2 


@ ONE OR MORE THAN ONE CORRECT QUESTIONS 


1. 


Consider the equation E : 9*~2|_ 4-3-*-2!_a=0, aeR, and S be the set of all real 


values of ‘a’ for which eqn. (E) has solutions. Then values of x satisfying (E) is/are 


(A) x=2+log3(2-V4+a),aeS (B) X= 2-log3(2-V4+a),aeS 
(C) x=2+log3(2+v4+a), aeS (D) x=2-—log3(2+V4+a),aeS 


. Let x, y are positive real numbers and satisfy the system of equations 


x*t¥=y" & y**¥= x7"y" where n > 0, then 


2n+2—V4n+1 V1+8n -1 
(A) x= ; “oe t 

V4n4+1-1 4n+1-—vy1+8n 
() ¥--—_7 — (D) y= 5 


. For each ordered pair of read numbers (x, y) satisfying 


log,(2x + y) = log nO + xy + Ty’) 
There is a real number k such that 
log,(3x + y) = log,(3x? + 4xy + ky’) 


Then possible values of k is/are : 
(A) 9 (B) 12 
(C) 14 (D) 21 


Leta>1,b> 1, satisfy 
log (log, (log,2) + log.24 — 128) = 128 and log, (log.b) = 256, then 


i! 
(A) a? =(128)!28 (B) b=2'" 


1 


[> b-2” (D) a” = (64) 

The possible real values of k for which the equation log, (kx) = 2log,,(x + 2) has 
exactly one solution is/are : 

(A) -5 (B) +4 

(C) 4 (D) 8 
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6. Positive integers a and b satisfy the condition 
log, [log »(log go) -0 


Then the possible values of a + b is/are : 


(A) 501 (B) 252 
(C) 128 (D) 66 
7. If log,,5 =a and log,,3 = b, then : 
(A) logy) 8==e (B) log $= — 
(C) log 543 (32) = vs (D) log 4o(15) =, 
8. The expression 2 is equal to : 
(A) 2'%° if <a<b (B) 2ifl<a<b 
(C) 2'08> igi (D) 2ifl<b<a 
@ COMPRHENSION BASED QUESTIONS 
Leet eer 
logo Ni =o: 6, 
log N= cB, 
ie Oy, O, and G, are emt BcTS and Bp Bas hs [0, De 
1. | Number -of int intergral vay of N if o,= 4 andwae- 2: 
(A) 46 (B) 45 (C) 44 (D) 47 
2. Largest integral value of N if a,=5, a, =3 and a, = 2. 
(A) 342 (B) 343 (C) 243 (D) 242 


3. Difference of largest and smallest integral values of N ifa@,=5, a, = 3 and a, = 2 


(A) 97 (B) 100 (C) 98 (D) 99 


ie 
ee ee ee eee eee 
Let x, y and z be real Aner pees ie aaien of. sonar one 
log (xyz — 3 + log. x) — 5 
log, (xyz-—3 + log. y)=4 
log, (xyz—3 + log.z)=4 then | 
(A) 5-100 (B) 5-% (C) 5-8 (D) 5°! 


5. |log.x| + |log.y| + |logsz| = 


(A) 256 (B) 260 (C) 265 (D) 271 
6. z= 
(A) 531 (B) 5125 (C) 5132 (D) 5134 


ComPRenENsion- 2 (a. y TO oO. 9) : 


Let x, y and z be positive real numbers that satisfy 


2log,(2y) = 2log,, (42) = log , 4(8yz) #0, then 


7.x= a a 4 
(A) 2° (B) 1 (C) 2 ? (D) 2 * 

8. / yz = 
(ay > = (cy t cp) 
32 256 64 128 


i 
| 2 = mln > where m, n are relatively prime natural numbers, then m + n= 


(A) 47 (B) 48 (C) 49 (D) 50 
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SECTION-4 
@ SUBJECTIVE TYPE QUESTIONS 
1. The number of non-negative integral values of ‘a’ for which the equation 
log, (ax) — 2log,, (x + 1) = has exactly one root is 


3x+x? 
5 = } k f(x), then the value of k is 


1+x 


2. If f(x) = nl 3 


) fort <x <1 andi 
1+3x 


3. There are N positive integers “b’ such that 10 < log, (log,,b) < 100. Let P be the sum 


of digits of N and ‘q’ be the sum of digits of P, then Fa is equal to (where [-] 
denote greatest integer function). 


4. Find the sum of all possible greatest integer values of x, xeR and x satisfies the 


equation x? — x — 1 = 2*— log, (x? + 2*) 


5. Let ‘S’ be the maximum value of 8.(27)!°86* + 27(8)!°86* — x3 for all positive values 
of x. Then ¥S is equal to 


6. The number of negative integral values of x satisfying the inequality 
2 
x Sem 
log, | lo <0 Is 
«| . | — ) 


7. There are N numbers of positive integers “n’ less than or equal to 2018 having the 


property that [log,(n)] is odd. Find the largest digit of N. (where [-] denotes greatest 


integer function) 


9. 


10. 


11. 


12. 


13. 


14. 


15 


base 


8. 


The maximum value of log.(75x + 100y) if x? + y? = 25 is 


Ifa, b, c are in G.P. and log, c, log,a, log.b are in A.P., then the value of 
Tlog.b — 2(log,b)’ is equal to 


The number of real values of x satisfying the equation 


log, ,.(2V2) eee = Ree |+2V2 ; 
a5 +lo , ee Sloe Se ——— log |, 5 1s equaltg 
i ea FE > al ce 


Let x, y, z are positive real numbers satisfy xyz = 10°! and 
log,xlog,(yz) + (log,y)(log,z) = 468 (log, 10)’, then the magnitude of the vector 


1 A a Ay 
55 ((loe 10 X)i+ (og 19 y)j+ (log 10 z)k) is equal to 


sn (log (+1)3)(log(r+2) 3) 


(log , 2) (log, 162) is equal to 
— 
logy 42 \3 
(ii) 


If 2X*¥ = 6Y and 2* = 3(2¥*'), then x = (log,3)(log, 6) , where ab is equal to 


The number of positive roots of the equation log (x+0-1) (ah log 4, 2, where 
+ 
a > 1 is areal number is 


Assume that a, b, c, d are positive integers such that a° = b+, c? = d* andc—a=19. 


Then d— b is equal to 
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16. 


1. 


18. 


DD. 


20. 


21. 


225 


How many real numbers x satisfy the equation oes x =sin(5x)? 


Find the positive integer n for which [log,1] + [log,2] + [log,3] + ... + [log,n] = 


2018, where [-] denote S greatest integer function. 


Find the remainder if the product of positive roots of /2019x lo8s919% — x? is 
divided by 1000. 


How many positive integers n, n < 1000 are such that [log,n] is a positive even 


integer. 


Determine the number of ordered pairs (a, b) of integers such that 


log, b + 6logya=5, 2<a<2019 and 2<b< 2019 


The sequence a,, a,, a3, ... is a G.P. of positive numbers. Given that 

logg a; + logg a7 +logg a3 +... + logg ayy = 2006, find the number of distinct values 
Ce. 
Find b, b = 2 satisfying the equations 3log (Vx log » x) =56 and 


3 log jog, x(X) = 54, where x > 1. 


Bas 


Since Cuoice Questions 
1. 8B 2. D 3. C 4. D Shee Bl 6. A 
7 D 8. D 9. C 10. B 


im | yy 2 3. 8 4. 5 5. 6 6. 0 
Tae 8. 4 9.2 10. 4 it. 3 12. 4 
13.8 14. 1 15. 757 16. 159 17. 18. 361 


19. 340 20. 54 21. 46 22. 216 


Unacademyplusdiscounts 


We are having the best collection of books. 


) @unacademyplusdiscounts_link 


. ° e ° ° ° e ° e ° e ° ° ° e ° e ° ° ° ° ° e ° e ° e ° e ° e 
. ° . ° . ° . ° . ° . ° ° ° . e . ° . ° ° ° . . ° ° . ° . ° . 
e ° e ° e ° e . ° ° e ° ° ° e ° . ° . ° e ° e ° e ° e ° e ° e 
. ° . . . ° . ° . ° ° ° ° ° ° ° . ° . ° . ° . ° . ° . ° ° ° . 
e ° e ° e ° . ° . ° . ° . °, . ° ry ° . ° ry ° . ° e ° . ° e ° . 
. ° . ° . ° ° ° ° ° ° ° . ° . ° . ° ° ° ° ° . ° . ° . ° . ° ° 
e ° e ° e ° e ° e ° e ° . ° e . e ° e ° e ° e ° ° ° e ° e ° e 
° . ° ° . . ° ° ° ° ° ° . ° ° ° . ° . ° ° ° . ° . . . ° . . . 
e e 
e e 
. ° . ° e ° e ° e of e ° e ° ° ° ry ° e ° e ° e o™™ ° . ° e ° . 
. ° . ° . ° . ° ° ° . ° ° ° . ° . ° . ° . ° . ° . ° . e . ° . 


° . 

° . 
° ° ° ° . ° ° ° . ° . ° ° ° ° ° . ° . ° . ° . ° ° ° . ° ° ° ° 
. ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . 
. ° . ° . ° . ° ° ° . ° ° ° ° ° ° ° . ° . ° ° ° . ° ° ° . ° . 
. ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . 
. ° ° ° . ° . ° ° ° . ° . ° . ° ° ° . ° . ° . ° ° ° . ° ° ° . 
. ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . 
° ° ° ° ° ° ° ° ° ° ° ° ° ° . ° ° ° ° ° ° ° ° ° ° ° . ° ° ° ° 
. ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . 
. ° . ° ° ° . ° . ° ° ° . ° . ° ° ° ° ° ° ° ° ° ° ° . ° . ° . 
. ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . 
° ° ° ° . ° ° ° . ° ° ° ° ° ° ° . ° ° ° ° ° ° ° ° ° . ° . ° ° 


CHAPTER 


QUADRATIC 
FQUATIONS 


SECTION-1 


@ SINGLE CHOICE QUESTIONS 
1. sinx + cosx=y*-y+a 


y’-yta> >? VyeR 
t l 


/ 
= _— V2 
/ ] 
> a> /? 
4 
2. -2cos2x =a*+a 
For equation to have solution 
2<a*+a<2 
= a7 t+a—2<0 
= a € [-2, 1] 
3. Put Vx =t 
t-3-—~ <0 
t-2 
tv —St+4 
=> 0 
t-2 
> vx € [0,1] UQ, 4] 


=> x € [0, 1]U(, 16] 


308 | Advance Problems in Algebra for JEE 


i 3b+ 2c 
4. Let a, B be roots of the given equation ° >0>4-3(a+ B) + 2ap > 0 


ap -—-20-—B+2+ap-—a-—28+2>0 


=> (a — 1)(B-2)+(a-2)(B-1)>0 
If a, B both belong to (1, 2) 

= (a —1)(B—2) <0 and (a—2) (B—1)<90 
~ 4a+3b+ 2c <0 


which is contradiction 


3+ 21 5 2] 


= a .y= —— yk ty Sy = | 


xi + yt + (x ty) =(x2 ty? ~2(xy)? + (x+y) 
=[(x + y)? — 2xy]* — 2x’y? + (x + y)# 
= (25-2 -2 + 54= 1152 
6 Pt! Q/@t)e'-ptl) _ p’-mrl ft ay 
(p'—p’?)(p-1) \p’°@-1"? tl @ opr Gy 9 
7. (x— 19) (x—97)—p=(x—a) (x—B) 
= (x — a) (x-B) +p =(x—- 19) (x- 97) 


=> Roots of (x — a) (x — B) =—P are 19 and 97 


8. D=(at+btc)?—4(a? + b? + c*) =—3(a? + b* +c?) + 2(ab + be + ca) 


= (a2 + b? + c*) — 2(a? + b? + c2 — ab — be — ca) 


=—-(a* + b* +c”) -((a—b)? + (b-c)* + (c—a)?) 
> D<0O 
9. (a—1)x?— (a2 —a)x —(at+ 2)x+a2+2a=0 


[(a— 1) x—-(at+ 2)] (K—a)=0 


: at+2 D+ 2 
The roots of equations are *, a and i: b 
i 8) 


Quadratic Equations 


For common root 


d 


| = > ab—b-a=2 
— (a—1)(b-1)=3 
=> (a, b) = (2, 4) or (4, 2) 
eu = abbt = 2442 = 256 
ab 
10. A, = 1—4q, 
A = p> —4q5 
A, + Ay =p? + 1—4(q, + 49) 
= p?+1-4(p-1) 
Sp —2)gF I 0 


= at least one of A), or A, > 0 


11. x satisfying inequality ax? + bx + c > 0 is (2, 3) 


> a<0 
42x <0 = 2+ <0 
(x £2) (x- 3)Sx?-—5x+6<0 

= : =—5, ~ =6 = b=-—Sa, c = 6a 
ex? + bx +a<0 => a(6x2—5x+1)<0 

> 6x? —5x+1>0 > xje | x 


12. kx?-—kx-1<0VxeR 


k = 0 holds 
OR 


k<0OandD<0O 
k?+4k<0 > ke(4,0) 
Hence, k e +4, 0] 


14. 


1. 


16. 


17. 
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(J 1 1 1 1 1 = at 1 1 ) 
2\x x+2 x+2 x+4 x+4 x+6 5 2\x+6 x+8 


U 
T 


2\X x +8 5 
> 2+ 8x-—20=0 
=> x=-10, 2 
( Pale LY wt) 
x, +—|| x, +— |] x, t+— 
[% aot : x : 7 
=X) XX Ss | 7 | NOR s 
xX x xX X,X X,Xeu XX 


3 1 
2h 2.2 eae) 2 2 Q 
_ si Xa, + X,XgGrX, X4 xX, +X; ee 
X,X,X, XXX, 


XP +X, +x; =(K, +x, + oe — 2 (Ky X_ + XoX3 + X3X1) = —2(3) = -6 


Xx, + i + * = (KX) + X5X3 + X5X)f — 2X jXoX3(K +X + X3) 
1\( 1) os Ag | 29 
oy X, +—]|| X, +— + = 
bs alee x) x) 3+ ee eS 
Put x7-6=t 
(t+ 1)4+(t- 14 =16 
> tt + 67-7 =0=(t? +7) (27-1) 
= x? 6=41 
=> x=+4v7,4\5 
Adding we get 


24+ 6yty*+4z+27+2x=-14 
=> (xt+1?%+(y+3)?+(z+2)2=0 
> x=-l,y=-3,z=-2 
P(x) = ax(x — 1) (x —2)...... (x — 14) 


=9 


Quadratic Equations a 


18. 


a9. 


20. 


21. 


22. 


Let a be the common root 


=> a? —4a+k=0 (1) 
a2 +ka-—4=0 ee 
(2) and (1) 
=> (k + 4)a-(4+k) =0 
> a=lork=4 
a=l1> k=3 


k =—4 gives both roots common 
k = 3 satisfies the condition. 


, 
x4 + ax2 + bx—c =0 <2 
Qe 


O 


=> 1+2+3+a=0 > a=-6 
—c = | (2) (3) (a) = 6a = -36 
=> c= 36 


at + b4 = (a* +b)? — 2a*b* = ((a +b)” — 2ab)? — 2a7b? 


94 | 
weet? 
>2+y 

3_ 2, lial 

x? — x“ + xe = 

=> (x2 + 1) (x-1)=0 

> x=1,1,-i 


; 1, 
If x is a root, then — is also a root 


x 


maximum number of distinct real roots = 5. 


312 | Advance Problems in Algebra for JEE | 


23. ax? + bx +c =a(x—a)(x— B) 


at+b+c=a(l—a)(1 B)=al unit = a 


m-—-1 m m(m—1) 
oy ee 
eB m-—1 m |m(m — 1) 
(atb+e) = = aa —B)> =a? (a +B)” — 4a) 
= of fi. = b* —4ac 


\a d 


24. f(-1)<0 > ae : 


| =f =x*+ a: oo 3 
f(1) < 0 E> ae|-l,-—|f ~) 9h (x)=x’+(3a—a’)x—3a 


Hence, a € (1, «) 


-B/ iV 


25. —Apfe 


from graph it is clear that 


2a>2>a>1 


26. ax? + 2bx t+e=0 © px? + 2qx +r=0< 


Higa aB _(a+B) 
no) les) 


fa 5 (E\Q- 
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27. 


28. 


29. 


30. 


31. 


f(x) = ax? — (3 + 2a)x + 6 


f(-3) > 0 = Oa Otbatro=0 = a>=l 


and f(-4)<0 => I6at+12+8a+6<0 


Let P(x) = ax? + bx +c 

P(x) = x has no real roots 

= P(x)>xVxeER or P(x) x VxeR 
=> P(P(x)) > P(K)>xVxeER_ or P(P(x)) < P(x) <x VxeER 


Hence, P(P(x)) = x has no real roots 


x+ = 4a 
4a>2—> a> - 
a, B= 2a+ J 4a | 
a2 2a 
f(x) = ax? — bx +7 


f0)=7 => f(x) => 0 VxeR 
f(il)=at+b+ 7>0>a+b2-7 


2 
alae 
x+1 x +1 
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32. By observation put x = —1 


(6a + 3b + 4c) —(1la + 8b + 7c) + (3c + 5a + 5b) =0 


Equation has roots —1, —1 


ie b 
C)CD)= = 1 


=> at+c=2b 


33. f(x) =x?—ax—b 
f(1)=1-a-—b=—-4 
and oom (x)= 0 
= f(x) =0 has two distinct real roots. 


34. D=0 >a e (-, 0] U [4, ~) 


—>0>a-1>0 >ae(l,) oF 


f0)>0 >2at1>0Sac | 
Hence, a € [4, 0») 
35. Let f(x) = x2 + 2(P—3)x+9 
D>0> Pe (-~, 0] U [6, «) 
6 <1 —> Pe (2, 9) 6 1 


f-—6)>0 => P< 
fda)>0 => P>-2 


Hence, Pe|6 


Quadratic Equations eae 


37. a2a7+batc=0 > ba + ¢ =—a*a? 
a2B2— bB —c =0 => bB + c = ap? 
Let f(x) = a2x? + 2bx + 2c 
f(t) = aa? + 2(ba. + c) = aa? <0 
f(B) = a2B? + 2(bB + c) = 3aB? > 0 
=> Jrooty, such thata<y<f 


38. y= 


> (y -1)x* + 3(y + Ix +e(y-1)=0 

D=0 => Oy + 1)? = 4e(y — 1)? 
Ifc<0,thnye¢R > c>0 

=> (3+2Vc)y-2ve —3)) (QVe -3)y-( 4+ 2Nc)) <0 


_ AS ue 


3+2Ve’ 2c -3 
“. =7 => ve =2 4 c=4 
39. x=a-y’, y=a-x? 
> x — Yea’ — y- = xty=1 
1—-x=aex2 = x2-x+1l-a=0 
D>0 => 1-4+4a>0 > a>p 


40. f(a) =—q?(a—b) —12(a—c) > 0 : 
f(c) = —p?(c — a) — q?(c — b) <0 ° 
f(x) = 0 has 3 distinct real roots. 


41. f(x) =ax?+bx+82>0VxeER 
f(4) = 16at+ 4b+82>0>4a+b>-2 


SECTION-2 
@ ONE OR MORE THAN ONE CORRECT 
1. a~b+c>4 


at+tb+c<0 3 


—-a—b-c>0 
= —2b > -4 
= Datsb+ess 
—a—b-c>0 


> 8a+2b>5 
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=> b<2 


8a+4>8a+t+ 2b>5 


I 
> a> 
& 


2. f(x) =ax2+bx+cel Vxel 


or 


f(0)=cel 

fl)=atb+cel 

f(-1)=a-bt+cel 
f(1) — f(-1) = 2b = 


f_)+f-l)=2(atc) => 
2a el 


f(1) + f(-1) = 2k, + 1 and f(1) - f(-1) = 2k, + 1 


NM] 


f(1) + f(-1) = 2k, and f(1) - f(-1) = 2ky, k; €1 


f(2)=4a+2b+c 


3. f(x) =ax2-—bxt+c 


f(0)=cel 
f1)=a—b+c=k, 


f(2) = 4a—2b+c=k, 


k,,k, el 
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a—bel 


2a+ 2(a—b)+c=k, 
=> 2ZaeIl => 2bel 
f(2k) = 4ak —-2bk +c € I kel 
f(2k + 1) = a(2k + 1)? — b(2k + 1) +c = 4ak? + 4ak +a—2bk—btc 
= 4ak? + 4ak—2bk + (a—b+c) el 


= f(x) eI1Vxel 
4. f(x) =x* 5x =a 
f@) = 4x75 


4 
0 if 2a<-3(3)' sa<-E an 
4 16 
4 
5)3 15, 
Number of roots= 42 if 2a>-3 e a ere 10 


4 
5)3 15 
1 if 2 -= Esp AG 
= 4) ~* “46 
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1 if ~-a<3>a &(-3,0) 
Number of roots= 42 if a=-3 


3 if -a>3>a €(-%,-3) 
: 1 
6. |al = oi es 
4 


a 


Number of solutions 


8. f(x) = = = af Xt” |) 


Xx x 


Let g(t) = 2bt—t?-3b2  t © [0, 4] 
g(t)<0 Vt e [0, 4] 
Case-I If b < 0, then g(t) will decrease in [0, 4] 


Maximum value of f(t) = f(4) = ; 


b 16— 3b 


Case 


9, f(t)=t?-6bt+b*, te [0,4] 


| Quadratic Equations ae 


maximum value of f(t) 


7 oo 3b <2 


i, Natxab _ va a ae on 
ge eh ariar ser =r 
= ax — a? = bx — b? 
= (a—b) (x -(a+b))=0 
x=atb if a#b 
X & [a, 0) if a=b 12. 
a> 0, b* < 4ac 
b> 0, c? < 4ab 
c>0, a2 <4be 
= a2 + b? + c2 < 4(ab + be + ca) [:. All equal is impossible] 
Also a2 +b2+c%>ab+be+ca (-.. a, b, c are distinct) 
=> — ce ui4) 


13. mx? —2(m +2) x +m+5=0 has no real roots 
=> m#0QandD<0 > m>4 
For the equation 
(m — 6)x2 —2(m+ 2)x+m+5=0 
D=4(10m+4)>0 for m>4 


= Equation has two distinct real roots if m € (4, 0) — {6} and one real root if m = 6 


14. Let a be the common root 


=> 201702 + ba + 7102 =0 
and 710202 + ba + 2017 = 0 
Subtracting, 5085a7 — 5085 = 0 
= a=+] 


Puta=+1, b=+9119 
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15. 


16. 


17. 


18. 


f(x) = (x —a) (k-a-—b)-1 


f(a) = f(a +b) =-1 


From graph it is clear that 
root lie in internal (—2, a) U (a+ b, «) 


p 4 1] 
pq — sal) 


15 
Pq= | (p + q) + 16 ial 2) 


Apq — 15(p + q) = 64 
Ib C17 16° +15° 
(4q—15) Pp =6f 7 a = , 


=> (4q — 15) (4p — 15) = 481 = 13 x 37 


4p — 15 = 13, Aa15 = 37 29 feo, 4) = (a3) 
= 37 =13 = (13, 7) 
=13 x 37 =1 yw (124, 4) 
= =(3% 37 = (4, 124) 


Only (p, q) = (13, 7) satisfy (1) 

M = 3x2 8yx + 9y* — 4x + 6y + 15 
= 2(x? — 4xy + 4y”) + (y? + 6y +9) + (x?-4x +4) +2 
= 2(x —2y)* + (y+ 3)* + (x —2)? +2 

=> M>2 


d 
x4 — 2x3 + 2x2 x = — 
ra) 


Let f(x) = x4 — 2x3 + 2x? x =x (x— 1) (x?-x+1) 
f'(x) = 4x3 — 6x2 + 4x-1 
f"(x)=12x2-12x+4>0 VxeER 


Quadratic Equations 


Also f(1 —x)= f(x) 


1 3 3 
If ° => ax 


x 16 ? 
then equation has two real roots a, 1 —a@ 
=> Sum ofall non real roots =2—1=1 
Ifa> , then equation has 4 non real roots 
= Sum ofall non real roots = 2. 

19, a+b+@=3a >b+c=2a 
abo=c? => ab=c? orc=0 => a=0,b=0 ora=3,b=6 
ab’ +.-b¢é + ca = 3b 
(a,b, c) = (0,0,0), (3, 6, 0) 
OR c?+be+ca=3b=c(3a) > b=ac 
b+c=2a, b=ace, c? =ab 


b+c*=a(b + c) = 2a? 


2a* — c2 ac =0 = (2a +c) (a—c) =0 


a=c=borc=—2a 
=> b=4a 
4 > a=0,a=-9. 
(a, b, c) = 2, -8, 4) 
x? + 6x? — 24x — 64 = (x + 2)(x + 8)(x — 4) 


ge Sa xr ool 


20. 3 ae 
x’ +1 x +x+l 6 


ax txt4 | x +xt+] © 


Let > 
x? +1 x’? +1 


322 | Advance Problems in Algebra for JEE 


21. 


22. 


= ee. 
t-3) 6 
= 6(t? -3t + 1) =31t—93 
=> 6t? — 49t + 99 =0 
=> 6t? — 27t— 22t+ 99 =0 
> Gt=711) 0t=—9) =a 
4x’ + xg 9 
7 gl 3° 2 
=> x2/+ 3x+1=0 | or) x*-2x+1=0 
9344/5 
X= 5 wl 
x2 + (x $1)? —4x-a=0 
= 2x* -2x+1—-a=0 
D>0 >  44+8@-1)>0 Sa-12-— = az! 
Put x=0,a=1 y 
x=—-l,a=5 
D=0,a= : 
Hence, a= 1, 5, 
Let x be the common root of equation. 
x? —3x+b=0 (1) 
x? + bx-3=0 (2) 


(2)xx-(1) => bx?-b=0 > b=Oorx=#1. 
Put x=l, > b=2 
t=s1,5 FZ 


b=O;2,42 


| Quadratic Equations eed 


23. 3x3(x4— 10x? + 1) — (x4 — 10x? + 1) =0 


| 
(3x3 — 1) (x+-10x?+1)=0 > x= 


V 


x2=5+4 2V6 = (V3+42 


x= 3+42,-3-¥2, V3 —ypp-v3 + 
3 


24, a2 + (9x — 2x?)a + (x4 — 9x3 + 20x?) = 0 


(2x* —9x) + ./4x* +81x* —36x° — 4(x* —9x* + 20x’) 


2 


>a 


a=x*—4x, x*-—5x 


for real roots of x7 4x -a=0, D>0 => 16+4a>0 a>-4 


for real roots of x?—5x—a=0, D>0 => 25+4a>0 a2 


fora >-4 
X=2-—V4+a € (,2), K=2+ V4+a € (2,0) 


_ 5=v25+4a _ 5+ 7254+ 4a 
2 2 


x € (-00, 1), x 


€ (4, «) 


=4 


a be Ween a 
54 fora tN P5 + 4a 


5 is impossible. 
For 4 distinct real roots. 

a € (+4, 0) U (0, ~) 
For 3 distinct rea roots. 

a= {-4, 0} 
For 2 distinct real roots. 


For no real roots ae 
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Vx, -1 =kx, 
] 
and = =k. 
VX ] 
> x,-l= = 
2g | 
| 


From graph it is clear that equation has 
one solution if k € (-«, 0] U 
=. I 
two solutions if k= — 


three solutions ifk € | ()— 


\ »/} 


26. Put sinx =t 


28. x2 —ax—bx + ab=0 => x=a,b 


Put x=ainax*—pxt+ab=0 > p=a’+b 


Put x =b in ax?—px+ab=0 > p=atab 


Quadratic Equations 


29. 


30. 


b 
= 3x — 4x3 


d 


b 
Put x = sin@ — sin 30 = 


1 


b 
sinl0°isaroot => sin30° = 


sin30 = sin(360° + 30°) = sin(720 + 30°) 
> 36 = 390°, 750° 
~ 6 = 130°, 250° 


x3— ax #b=0 a+Bp+y=0 
ap + By + ya =-a 
apy =-b 


Equation will have 2 positive and 1 negative root. 


Let y<0<asB and || <|B| < ly 
b-—aa =—aPy + a(aB + By + ya) 
= 028 + a2y 
=~a3 <0 
=> <a 


3b — 2aa =-3aPy + 2a(aB + By + ya) 
=— aBy + 2(a7B + 077) 
=a(-2(B+y) -By) 
= ~0(2B? + 2y? + 5By) 


=— a(2B + y\(B + 2y) 
=—-a(B — a)(y— a) <0 
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31. D, =b* —4ac and D, = b? — 4ac 
> D, <0 and D, <0 
= Equation have both roots common 
x i b « 
b 
= a=c and b?<4ac= 4a 
—2|a| < |b] < 2Ia| 
32. Let f(x) =ax?+ bx +c 
f(-2) <0 — 4a Peo y= ax'+ be 
> 4a+c<2b 
and f(2)<0 => 4a+2b+c<0 
=> 4a+c<-—2b 
4at+c<-2\b]. 
8 y= LD 
= (ybe — ad) x? — (bd + ac) (y — 1)x + (ady — be) = 0 
=> (bd + ac)? (y — 1)? — 4(ybe — ad) (ady — be) > 0 
=> y*(bd—ac)* + 2y(2a2d2 + 2b2c? — (bd + ac)?) + (bd —ac)?=O0VyeR 
=> (2a2d2 + 2b2c? — (bd + ac)”) — (bd — ac)* < 0 
=> 4(a2d? + b2c? — b2d? — a2?) (a2d? + bc? — 2abed) < 0 
=> (a2 — b”) (c2 — d*)\(ad=bc)2 = 0 
= (a2 =b?) (c? =) >0 
34, (x—(1—a)) | x -~ <0 Vxe[-l]] esis 


Let f(x) =(x-(1-a)) x 


Quadratic Equations 


327 
‘a — O(a? +9 — 
f(-1) <0 + (a—2)(a“ +a—-l)>0 
a 
( 1-5) _ 
” ae — a ‘6 14.5) U2, 0) 
2) 2! 
fg? oa 4 | + - + 
and f(1)<0 => ——- Las 1 +/5 
? 2 2 
Ai \ 
, 1 k- V5\ fl+v5 
Fy” > |) me”) 
eee. | 
lel =O, : 
ence, ae [ 00 5 y 2 2, 2) 
35. x2+4x+3-a<0 
= x.e)[—2-— VaGl,24 Va+1] 
and a — 2x —(3eon) < 0 
> x € |1-V4—60 14+ V4—6a | 
a =—I satisfy the condition 
oe : doesn’t satisfy 
if Qe 
2+ Ja+l =1-w4 60 
=> 74+6=6V1+0 —> a>" 
= 4902 + 48a =0 
4% 
> a=0, 
19 
48, 6 
a= 3, is rejected [-. a=-—] 
Hence, 


, 7 
a=0,-1 
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36. f(x) = b?x? — Dx — 4ac 
f(1) = b? — 4ac -D =0 


C 
other root = — which is also rational 


roots of f(x) = 0 are 1 and . 


37. X1XoX3Xy4 = 81 


X, +X, +X, +xy,=12 


X,+X,+X,+X 

= 1 a 3 4 (ee We 

=> X) = Xo 3h — X, 3a 

> (x —3)* =0=x4— 12x? + 54x? — 108x +81 =0 

a= 54,b=-108 

2 AY = 2 

38. x*+ax+2=0 “a a+pPp=-a ap =2 
B 

2+bxt+6=00  Bty=b By =6 

x +oxt3=0C yt+a=-c ya=3 

= (apy)? =36 => aPy =+6 


If oBy = 6, a= 1, B=2,y=3, at b+c=-2(3 +3) =-12 


If apy =-6,a=-1,B=-2,y=-3, at+bt+c=12 


Quadratic Equations 


39. D<0 > p*-q<0 


40. 


41. 


: 2 


KX, xX 


=x2—2px+q => x*-2pxt+q—-A=0 e. | 
~X 
| 
=> q-aA=2 = qPR-Ms 7 


i 2 
s-Lal=(Ya) -2 >) daa; =0-2«@)=0 
i=l i=l 


l<i<j<n 


= All roots can not be real 


ni 2. 


Put i= 1, 2, ...,n and add 


=> S, =—pS, — 98, gir 
S,, =—p(0) — q(0) — nr 
> 5.) = air 


Let tanD be the fourth root 
S, yy S, 
1—SA+S, 


=> tan(A + B + C+D) = tan(z + D) = tanD = 
p-! 

qs 
tanA tanB tanC = tanA + tanB + tanC 


> tanD = 


=> - =p-—tanD 
tanD 
= tan?D — p tanD +s =0 
p+ p —4s 
= tanD = 


Z 
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SECTION-3 


@ COMPRHENSION BASED QUESTIONS 


Comprehension (0.1 To 0.3): 


Let f(x) = ax? + bx + ¢ 


f{(0)=c, f1)=at+b+t+c, f-l1)=a—bt+e 


y f(1)—f(-1) oe f(l)+fCl) 


b 5 5 — f(0) 
Maximum valueof ax+b=a+b=2 
= f(1) — £(0) = 2 
f(1) — £(0) < 1 -(-1) 
= f(1) = 1 and f(0)=-1> c=-l 
Least value of f(x) = f(0) =-1 
= : =0 = b=0 
= fl) = f-1)=1 
a=2 
Comprhension (Ot OG) nn eres Ap cecesnnntnnnnannnnannn 
f(x) — f(-x) = 2x3 + 2bx 
fox) — Kx) < £00] + [0] <4 
|x? + bx| <2 
Put x = 1, Jl + bl) <2 => -3<b<l 
Put x = 2, [8 + 2b] <2 = —5<b<-3 
=-3 => f(x) =x3 + ax?-3x+c 


f(2)=4at+c+2 = 4at+c=f(2)-2<0 


Quadratic Equations ae 


f(-2)=4at+te-2 > 4a+c=f(-2)+220 
= 4a+c=0 wal) 
fl) =a+c-—2 => at+c=f(1) +220 
fil) =a+e+2 => a+c=f(-1)-2<0 
=> atc=0 ..(2) 
From (1) and (2), a—0,c=0 
f(x) =x? — 3x 
Comprhension (Oem DS): Aim, I a MM 
f1)=1+a+b+c=g(1)=0 
Let x3 + ax? + bx +c =0 < 
ier B =—a ap =-c 
1+072+f2=—b (ap)? =—a 
2 


—a=-c 


a? =(1+a+)2=(1 + 02+ BY) + 2(a+ B + af) 


a* =—b + 2(-a—1-c) 


=—-b+2b=b 
deac’, b = adlege 
Also l+a+b+c=0 
=> 1-c2+e4++c=0 


=> (l+c)+c%(c—-1)(c+1)=0 


=> (1+c)(1+c3—c*)=0 


c=-l,b=l,a=-l 
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Comprhension (0.9 to 0.11): 


t?-(k-1)t+2-k=0 


From graph it is clear that 


ke {2v2 —1} U(, ©), 2 real and distinct roots 
k € {2}, 3 real and distinct roots 


k € (2v2 —1, 2), 4 real and distinct roots. 


Comprhension (0.14 to 0.15) : 


tand =t>0 VO0e Ok 


f(t)=t? +t+3+a(t—1),t>0 


14, -a< —7***%) y¥ t>1 
i +1+3 
—a> ‘e Vte(0, 1) 
—a<3+2.v5 and-a>-3 
= ae (-3 25,3] 
15. f(1)=5 
= aed 


Comprhension (0.19 to 0.21) : 


xt_x34x7-x4] 
= 5g 
x> +x 


From graph it is clear that 


19. aed 


Quadratic Equations 


& 
20. a < 
5 
5 
> a> 
5 
5 | 
21. <-a< 
a) Yd 
| 5 
=> <a< 
Yd >) 


22, x2-ax+b=0 
x —ax Fb= 0. 


a2 —aa+b=0 


a?—pa+q=0 


x? _px+q=0 < 


substracting 4 
(p—a)at+b—q=0 => fa qi 
Pp d 
a+ B=a, ap =b 
| oO 
a + r =P, =—q 
) (3 
= (aB) , | = bq =? 
q h ait 
= bq 
\p-a 
=> (q—b)? = bq (p—ay 
23, x2 ax +b=0 x2—px + q=0 © 
a+Bp=a ap =b | 
2a =p at=q 
b+q=aB+a)=P@) > btq=— 


+ 
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Comprhension (0.24 to 0.26) : 


a er oe Z-4 
x* — 5x? + ax* + xt e=0&- 
So 


Gar pr6=5 => a+p=-l 


(3+ vV2)G-v2)+oa6+(a+ B) [GF ¥2)+ G= v2) =a 


> 7+aBp-6=a = ap=a-1 
aB(3+ V¥2)+3-v2))+B3+4 V2)B—- v2) (a+ B)=-b 
6aB + 7-1) =-b 
=> apes b 


ap + V2) G2 )=c 


2 x +(a—1)=0S 
a eo 


D>0 = 1-4(a—1)>0 = _£ 
wa 
Also x2+x+ =0€ 
2(7 b) 11 
D2>0 = 1- >0 => b2- 
Also x2 +x+ =0¢ 
4 7 
D20 => L320) > ¢S> 
5 i 7 


Quadratic Equations 335 | 


K 
x4 5x3 + — x24 x4 =0 


Roots are3 +V2,3-v2, 


Comprhension (0.27 to 0.29) : 


a 
(1) b =X 1X5 + X3Xq4 t+ (Ky + Xy)(K3 + X4) = XX + X3Xq + ; 
y 
(2) C= X)X4(X3 + X4) + X3X4(K] + Xy) = —— (Kj Xq + X3X4) 


(yx = +Q) 


1 da 
> C= : 

27. Puta=2 

b-c=1 
> ab 
28. fa= 5 gr’ 
3a° ob 

f(a) = 3 ooo Vigge R [.«b<0] 


f(a) = 0 holds for only one real value of ‘a’. 


3 
29, = 2; ec =0 
8 2 
= a> — 4a + 4ac + 8c =0 
= a(a + 2) (a—2)+ 4c(a+ 2)=0 
> a*—2a+ 4c =0 
2 i 
= c= 
4 
l 
= ce x 


225) 
Comprhension (0.30 to 0.31) : 


=> a= 2k, b=k?+2 


= at+b=(k+1)?+121 


31. x4 +ax2—x?+ax+1=0 


32. (Xy + Xy)* — 2x, x, = 6 
= (m — 4)? — 2(m? — 3m + 3) = 6 
=> m? + 2m—4=0 
= m=-l1+,75 
AlsoD>0 => (m—4)*-4(m2 —- 3m + 3) 20 


= 3m2-4m—-4<0 => me 


mx; mx, _ m(x; +x} =x,x,(x, +x,)) 
l-x, 1-3 (ix )C1 — x,) 


_ m((m—4)? = 2(m’ — 3m +3) + (m - 4)(m’ —3m +3)) 
7 1+(m—4)+m’ -3m+3 


m® —8m’ +13m—2 


m—2 


=m2—6m+ 1 me =o, 
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2-62) +9 <m?—6m +9 (2) -6(-2]+9 
1<m?-6m+1< — 
he 
D > 49y? + 16 —56y —4(14y? — 17y + 3) 20 
=> Ty? —12y-4<0 
= (Ty +2)(y —2) <0 


ye ff: 
Maximum value of f(x) is 2 at x =—5 


x’ —5x +10 


ar (y— 1) x? 1 ix + AOQy — 1)=0 
Sx +20 (y — 1)x* nage yx + A 2y — 1) 


Now let y= 


D20 >5(y+1)*-8(2y2-3y+1)20 


= lly? —34y+3<0 
= (lly —1)(y-3) <0 

| 
> ye 3 


1 
‘. Maximum value of g(x) is 3 at x =—5 


=> Maximum value of (g(x))*) = 32 = 9, 
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SECTION-4 


@ MATCH THE COLUMN: 
1. (A) D= (2abcosC)? — 4a2b? = -4a’b? sin2C < 0 
(B) D=4(b2-ac)>0 
5 Jac = b?> se 


Di 


“a 


and f(x)=ax*+2bx+c>0 Vx 20 
Hence f(x) = 0 has both negative roots. 
(C) f(x) =x2=(a+ 1)x— (a2 + 4) 
f(0) <0 
(D) Vac >b = b?-ac <0 
D = 4(b? — ac) <0 


11-—3aBy =2(6-(-1) =14 > afy=-l 
x3 —2x2-x+1=0 Ky 
ae 


x? = 2x2+ x— 1 forx =a, Byy 


> x4 = 2x3 + x2-x=5x?+x-2 
= a4 + B44 4 = 5(6)+2-6=26 
x? = 5x3 408? = Ox =TIk2 + 3x—5 forx=a, B, 7 
=> a> + B> + y> = 11(6) + 3(2) — 15 = 57 
x = 11x3 + 3x2 5x =25x2+6x—11 forx=a, B,y 
= a + B& + y6 = 25(6) + 6(2) — 33 = 129 
(4 —a7)(4 — B?)(4 — 7?) = -(2—0(2—B)(2-y)(2+.a)(2+B)(2+Y) 
= (8-2(4)-2+1)((-8-8+2+1)) 


= (-1)(-13) = 13 


3. (A) A>2 and D<0 = 64-4(A2 + 20-8) <0 
=> 127 4+24—-24>0 
=> 2X € (-c, -6) U (4, «) 
A E (4,0) 
(B) (a?7- 14a+48)<0 => (a c(6,8) 


(C) f(x) = ax? + 2bx + 4c — 16 
f(-2) = 4(a—b+c-—4)>0 


= f(x)>0 VxeR 
{0)>0 => [coal 
(D) |(k —3)(k + 2)|=x+2 
> x= or x-3=+(1) > x=4,2. 
= 2p 


4. (A) f(t) =t? —2at+a+3, f'|\-1. 4 


i fd)=4-a aecCa,0] 
max |f(-1)=3a+4 (a €[0,0) 


(B) f(t) =t? —at+ 2a -l, t € [0, 4] 


[ray =15~2a 582 


a 7 > a=3,5 
f(O)=2a-1 —2>2 
2 
(C) f(t) =e 3t+a-1= t € [0, 00) 
a=1+3t-t? 
13 
ae}, 
\ ] } 
(D) f(t) = t—at+2a—1 t  [0, 4] 
£(0) =2a—1 #26 
2 
a Ga= 49° a 
fia r(2)- 4 <i => a=-3,l1l 
f(4)=15—2a is 


>4 
2 
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SECTION-5 


@ SUBJECTIVE TYPE QUESTIONS 


1. Vl-Vx'—-x? =x-1 


> a | 
1- Vx? x? =(x-1? =x2-2x41 
= Vx | =2—x, x = 0 (rejected) 
1g <2 


x? =4+x2- 4x 
5) 


> = 
4 
2. | bx = 16 LA | 
| —~_|] 
-(a-xy=9 (2) al 
La(b-y)=25 —....(3) a 
: i818 18b 
From (2) and (1), = = = 
(and? : a—X a2 ab — 32 
b 
Putin (3) fel b-—S) = 50 
ut in (3) laa, = 


ab(ab — 50) = 50(ab — 32) 
(ab)? — 100(ab) + 1600 = 0 = (ab — 80) (ab — 20) 
= ab = 80, ab = 20 rejected 


= area of AAEF = 80 — (16+ 9 + 25) = 30 


3. a=3x-x3 
Clearly from graph 


a=—2anda=2 


| Quadratic Equations el 


4.D>0 => 4a? + 3b2 — dab —4b +2 <0 


=> (2a —b)? + 2(b- 1)? <0 
=> 2a—b=0 and b—1=0 
| 
= b=l,a= 7 
I Cc t 
3 6==—, 3=— => — 
b2 — 4ac < 0 
=> b2 < 4ac 
=> ac>0 
b c 
3=-, =4 
b 
=> =3 
b=-—3a, c=4a 


2b+3c = —6a+12a 


a a 
6. A>0 => (m—2)*— (m?- 3m + 3)>0 


> m<l 
= m é€ [-l, 1) 
at x, a Ke ) opp) SEX? ¥1%2 0 +X) 
= ix L (1—x,)d-x,) 


li 2 
(x, + X,)° — 2x,X, — X,X (x, + “| 


a x, )(1—x,) 


| 4(m — 2)? — (2 —2(m — 2))(m? —3m +3) 
1+2(m-—2)+m’? —-3m+3 

_ | 2m[2(m* — 4m + 4) + ((m —3)(m* — 3m +3)] 

7 m’* —-m 


= 2(m2 — 3m + 1) € (-2, 10] 
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7. Put x= ./y in equation x” — px + q=0 


1/3: 


= yo py q 

= y? —p*y — 3py(-q) = -9? 

= x? + (3pq— p*)x + q? = 0 has roots a, B? 

~ q=q 

=> q=0, 1, -1 

and 3pq—p>=-p 

Ifq=0 m =p = p- OS —1 

Ifq=1) p>=4p > p=0, 2,-2 [p = 0, q = 1 rejected] 
If q =-l, p> =-2p = ny 0 


(pap (0, 0) (1, 0), 1, 0) ABI S?, 1) ane, —1) 
8. a =(a2+a—3)(a-1)+4a-3=4a-3 
a? — 48? + 19=4a—-3+4(B—3) +19 
=4(a+ B)+4=4--1)+4=0 
9. By observation, if is clear that equation 


19x2 + 99x + 1 =0 has roots a, 


b 


(a++) +404) = a. -_5 
b b 19 19 


10. a,b,c=b—f,b,b+B 
(b — 8)? + b? + (b + B)? = 84 


= 3b? + 2B? = 84 
=> 3b2 < 84 
=> b2 < 28 


Also (a +c)? —2ac + b? = 84 


= 5b? — 84 = 2ac 
ac > 0 
=> eee 
4 
= — <b? <28 
=> b=5 
11. x2 pqx tp+q=0 < 
a+ B= pq 
ap=ptq 
Both roots a, B must be positive integers 
= a+B-—ap-—l1=pq-p-q-1 


=> (a-@)(6B-1l+ glee) =2 
Case-I: If (grr — 1)=0 and (p 4a) = 2 
> (p, q) = (2, 3), (342) 
x?-6x+5=0= (x 4) «A1) 4 
(p, q) = (2, 3), (3, 2) satisfy 
Case-II: If (a1) (B — 1) =1 and (p— 1) @@D) = 1 
=> (p, q) = (2, 2) 
= x? -4x+4=(x-2) 
(p, q) = (2, 2) satisfy 
Case-Itl : If (a— 1) (Bei Pamth(p — 1) (q-1)=6 
=> ie, B) = (G, 2), (2, 3) 
x2 — 5x + 6 = (x—2) (x-3)=0 


> pq=5 


ptq=6 x? — 6x +5 =(x—5) (x 
(p, q) =(1, 5), (5, 1) satisfy 
Pees (p, q) = (1, 5), GS, 1D), 2, 3), G, 2), 2; 2) 


12. 


13. 
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5 p? — 20(66p — 1) =k? 
s (Sp — 132)? —k* = 17404 
=> (5p—132—k) (Sp— 132 +k) =22 x 19 x 229 
Sp 192k =2 19 
5p — 132 +k=2 x 229 
=> p= 76 
and 5p— 132-k=2 
5p — 132+k=2 x 19 x 229 
Gives no integer solution for p 


hence, p= 76 


=> 


y 4 
3a 2a — 2 0 => £28-a@a--)=75 


=> (3b—2)(3a—2)=4 


integers 


3b-—2=4 and 3a—-2=1 = (a, b) = (1, 2) 
3b—2=1 and 3a-2=4 = (a, b) = (2, 1) 
3b—2 =2 and 3a—-2 =2 = (a, b) are not 


3b — 2 =-4 and 3a — 2 =-1 also not satisfy 
(a, b) = (1, 2), (2, 1) 


Quadratic Equations 


l 
14. —(2a—a*)<x*-3x+2 


15. 


=> 


and 


l | 
(2a—a°)<—— => 


V xe [0, 2] 


3-a2>x*-3x+2 Vxe [0,2] 


3=a? 22 = ae [-1, 1] 


Hence, a € [-1,1- /3] 


a? + B2-aP-1=0 


Ifa=b-1 


=> 


(a+ B)—308 —1=0 
(a+b)? —4ab = 1 
@’—b) =i 
a-b=41 


9(a + b)* — 12(4ab) > 0 


9(a + b)* — 12((a + b)? — (a—b)*) = 0 


(a+b)? <4 
2<at+b<2 
9 <9h 41 <9 
3 | 


= Zpe 


7 


b=-1, 0 
(a, Ey (0, me), d, 0) 
—2<2b-1<2 


| 3 
—— <b< 
, 


b=0,1 
(a, b) = (I, 0), (0, 1) 


ae (0, 1— V3 ]JU[1+ 3,0) 


16. c2=b(8 —b) — 16 
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= b2— 8b + 16+¢2=0 
= (b—4)? + c7=0 
= b=4,c=0,a=4 


17. a+b+c=-a, ab+be+ca=b, abe =-c 


Case-I c=0,ab=b 
Ifb =0,a=0 


Ifa=1,b=-2 
= (a, b, c) = (0, 0, 0), (1, —2, 0) 


Case-II_ ab =-1 


=> (a+b)c=b+tl, b+e=—2a=— = ce 
— | fol 6] =b¥l 
~ a 
= be +b? — 2b? +2=0 
=> (b+ 1) (b3 — 2b + 2) =0 
= (a, b,c) =(1, 1) or 3H 2b +2 =0 
Let b=! pqel 


p’ —2pq* + 2q? = 0 


= (p? — 2q”)p + 2q? = 0 

> p=+1,+2 
p> + 2g 0 

=> q=+1 


But roots b = +1, +2 do not satisfy b? — 2b + 2 =0 
Hence, (a, b, c) = (0, 0, 0), a =2, 0), (1, =I; =i), 


18. 0 —a2?+a—-2=0 


a(at —a2+1)=2 


= a>0d 


satisfy 


347 


If0<a<l, (a°-o3)+(a-2)<0 
if a2, a(at — a? + 1) >2(16-4+ 1) =26 
> l<a<2 
6 = 94_ «2 _2 7 
oo =at—att2a=——-1+2a=2|a+—| -1 
a ag 
=> 3<a%<4 
[a= 3 
19. x2-(y+1)x+y*-y=0 
D>20 => 3y* -6y-1<0 
=> ye al — 
J3 V3 
Put y=, x =0, 1 
y=1, x=0,2 
y=2, xl, 2 


(x, y) = (0, 0), (1, 9), (0, 1), 2, 1), CL, 2), 2, 2) 
20. x2 + 4y” — 2xy — 2x —4y 8 =0 


x? — (2y + 2)x + Gy? — 4y— 8) =0 
D>0 => (y +1)? —(4y? —4y — 8) 20 


= 3° — by = 9' <0 
=> y* —2y-3<0 
> pee [—1, 3] 


Put y=-a= 0 


y=0, x=-2,4 
y=1, x=2+ 23 
y=2, x=0,6 
v=); x=4 


Hence, (x, y) = (0, —1), (-2, 0), (4, 0), (0, 2), (6, 2), (4, 3) 
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— 
X | 
(1+ \ (1+ y) 
| -2007 +2002 = 0 
( Vv) ( y 
=> 4008y> — 8016y2 + 3996y + 4=0 
= a-1 B-1 y=1_ 8016», 


a+l Btl y+l 4008 


22. a2+3xat 2x2 —x3—x4=0 


aa oe YOR” 4(2x*—x*—x*) 3x Vx’ +4x?+4x* 


x?-x-ae0, D>g 


x7+2x+a=0, D>0 


Hence, ae a] 
\AG 
Also 
—-l+ yl 
=> 2 NV | 


2 2 


3x +(2x° +x) 
a= Se — a Fy - x 


2 
=> 1+4a>0 = fa > — 


=> 4-4a>0 =—> desl 


x=-l- vl aeé k | 
=) 
2+4/5 
xX ==)h+ Vv! (= ] _ 
1—v1+ 4a v5 
x = 
5) 
1+J1+4a | J5 
x= E 
2 2° 
_ 1-v1+4a 
~ 5 
a =3- Vl 4a 


=> 4-—4a=9+1+4a-6Vv1!1 + 4a 


Quadratic Equations 


sJ1+ 4a =4a+3 


9 + 36a= 16a? + 24a +9 
a= 0 
4 


Hence, for 4 distinct real roots 
ve (Lo}u(o3}u(2,1 
4 4 4 
23. (a—2)° + 3(a—2)=7 
(b— 2)? + 3(b-—2) =-7 
=> (a—2)+3(a—2)=(2—b)?+3(2—b) 


-- f(x) = x3 + 3x is a one-one function 
> a—2=2-b 
> a+b=4 


a , 
24. x2-kx+7=0< x?=px+q=0¢ 


qZeN => ¢=1 
=> 


Q—S 
25. ab+ be + cae —— =2 


~a3 + b? +c? — 3abe = 3(5— 2) =9 


= abc = - 
2 
x3 —3x2+2x+ — =0 
= x4 = 3x3 —2x*- =x 
= ere eee th to) +h +e) =-—Etbso 


= 3(7) -2(5)- = @) 
=9 ; 


26. (x2—1) (x2- 1) =0 


27. 


28. 


29. 


=> 2Vvr =3(2) 
— r=9 
or 2=2vr => r= = 
Let f(x) =x?-—7x+6, x € (00, —-5] U [6, 0) 
f nin = £(6) = 0 
x? + y2 B gx - 6y—11=0 
=> (x-4)*+(y-3) =36 
x—-4=0, y—-3=+6 
or x-4=+6,y—-3=0 
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x=tvr,+1; r>0,r#1 


Jr, -1, 1 vr or—1,—vr, vr, 1 will form A.P. 


(x, y) a (4, 2) (4, =3); (10, 3); (52, 3) 


Subtracting, we get 


= (y—x)(y+x+1)=24 


ye x? yy =24 


Different possibilities are 


or 


or 


or 


or 


or 


or 


Yau = 3 
yacn 8 
y 
y-x=-6 
y—-x=24 
y=x=1 
y—-x=-24 


and 


yt+x+1=8 
vo x + 2 
yrerl=-s8 
yrs le) 
yt+x+l1=1 
y+xt+1=24 
y+x+1=-1 


Quadratic Equations a 


30. 


31. 


or y-x=-l y+x+1=-24 


=> (%y,2)=G, 6-83), C6, 90) 3, 100.6, 4,96), 18, 13,39), 
(12,,13,37),(12 = 12,32), (1, S12, 9) 


J 
x4 2x? +ax+b=0 
N 


a+B+y+6=0,208 =—2 


= a2 + B2+ 2+ 6=4 
B2+y7 +42 ean a 
3 7 3 
2 2 
= 4-a s Og 
3 9 
= ce 3 
Similarly for others 
=> Go; B; 7,0 € ( V3>5 v3) 


Equality not hold true. 
f(x) = ax? — bx + c = a(x — a) (x —B) 


f(0) > 0, {(1)>0 => £(0) £1) >0 


aza(l—a)B(1-B)>1 ~—“(0), f() E I 


=> 7 > a2(a(1 — a) B(1 —B)) > 1 
> = EI 

= a>1l6 arp 

=> a>5 

and 0< ae 1 and b? > 4ac 


~ 


A 


Ifa=5,c=1,b¢>20 > b>5 


f(x) = 5x2 —5x +1 satisfies the conditions 
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32. a+ Bp=-a 
ap =b 
N(b) = 20 => Number of divisons of b = 40 = 235! or 39 = 13 x 3 
Smallest value of b = 243!5!7! = 1680 


n=15 
a 1{ (a+) -40B-2) _1{4p?-4(p-2p-D-2) _, . C, 
ail (a+B)? +2 ] 2 4p? +2 ] 
An l 
=> =k 
4 2 
=> Akp? — 4p + (2k- 1) =0 
Ifk#0,D>0 > 2k? — 1 < 0 => ke 
l 
Put k= 1, 4p? —4p + 1=0 = p=-< 
Ifk=0,4p-1=0 = p= 
] 
=16+4=20 
p p 
34. x2-(y + 4)x + (y? —4y + 16) =0 
D>0 => y’-8y+16<0 => y=4 
Put y =4 => x?-8x+16=0 => x=@ 
ps y) = 4, 4) 
35. (x—2)* =30 
= Xy,X_ =2+ V30,2— V3 


Xz, X4,=2 + 1930, 2 — 1930 


| Quadratic Equations Eee | 


36. x2 — px —(P + C) =(x— a) (x—f) 


Put x =-1 
=> 1+P—-P-C=(1+o0)(1+B)=1-C 
9 GH = BH - GG ~~ -- Ga 
(a+)*(c-1) (Bt+)*+(c-1l) (at))*-(at)(B+) (B+1?-(+0)(1+B) 
_ Ctl Bet 
a-Bp a-fp 
=1 


37. a> 0, x2 atea(4 + x) VK © lol) 


x2 —ax + (a2— 4a) >0 Vxe(-l, 1) 

Let f(x) = x? — ax + (a? — 4a) 

€ +» — —_ » __ -» ________ 
If 0<= <1, 0<a<2 Aa . 
=> i od = 
=> ~" 442-da>0 => 3a? — 16a>0 

l€é 
= i= > aed 
If 2 Mika > 2 
= f(1) = 0 
> a~—5a+1>0 
= eames 

§+J/21 

ae " x 
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38. log,(x? — 4x + a) >0 


=> 0<x*-4x+a<1 Vx €(0, 1) 
a<4x—x?+1anda>4x-—x? Vx € (0, 1) 

> a € (-0, 1) anda € (3, ») 

> aed 


39. 0<x2<x+2 > = xe[-l1,0)U@,2] 


_ = | => a> 
and 2s = - a >7 
Hence, a € (-0, -V7 ] U[V7, &) 
40. Let f(x) = mx? — 9x? + 12x-—5 
Let o be repeated root 
= f(a) = f(a) =0 
= ma? — 902+ 12a—5=0 (1) 
and 3mo? — 18a + 12 =0 
=> mo? —6a+4=0 (2) 
(1)-@)x@ 
= 307+ 8a-5=0 
=> a= oy 
54 
a= >,m= — 
a=l1,m=2 
54. «104 
= S=2+ 5 4 


Quadratic Equations 


41. 


42. 


43. 


Let f(x) = (ax + 1) (k—a) > 0, |x| <2 
Clearly a < 0, otherwise f(x) > 0 as x > 00 


which is not required 


> ae Z 


8(x — 1) p(x) = (x — 8) p(2x) 


= p(x) contain x — 8 as factor 

= p(2x) contain 2(x — 4) as factor 
= p(x) contain (x — 4) as factor 
= p(2x) contain 2(x — 2) as factor 


p(x) contain (x — 2) as factor 
p(2x) contain 2(x — 1) as factor 
P(x) = (x — 2)(x — 4) (x— 8) 
=> p(10) = 96 


p(x) = (k-@) g(x) ; 


Put x = 2, then x = 10, we get g(x) integral will have integral coefficients 


= 13 = (2—a) g(2) 
= 2-a= 13, 1,-13,-1 
and 5 =(10—a) g(5) 
= 10-a=5, 1,-5,-1 


=> a= 15 


356 | Advance Problems in Algebra for JEE 


44, 1 —2sin2x + asinx = 2a—7 
> 2sin2x — asinx + 2a—8 =0 


=> (sinx — 2) [2(sinx + 2) — a] = 0 


A 
> 


= sinx = 2 rejected and sinx = : 
ee 
> a € [2, 6] 
45. Alix? — 8x + 12] — 72y => y>=0 
If 0<yges 
= 3-—y-3y —2y*-2-4y>1 
=> 2y? + 8y <0 
= 4<y<0 
= y=0, x=6,2 
If y>3 
=> y —3 Sgy —2y*-2-4y>1 
= 2y* + 6y +6 <0 
= y?+3y+3<0 
= yeo 
Hence, (x, Whe (6,dee, 0) 


46. D=(n+ 1)? =4n(n + 2) =@3n2 = 6n + 1 =453(n + 1) 
D>0 >-—<ntl<— > n=-2,-1,0 
V3 V3 


For all values of n, D become perfect square 


Hence, n = —2, —1, 0 
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Quadratic Equations 


a—3d 
2 -—n~ 
47. ax*+bx+c 0 


‘atd 


zs ie-i=—2 


a2 — 3d? — 2ad = “ 


i 
iwi d 


y 
cx? + bx +a=0¢ 
Nad 3d 


= i 
c 


a2 —3d2 + 2ad = = 


4a= —-b ,4d= b 
c/ 1 G 
1 7 
4ad = 
1 1 
b (; 
Also l6ad= 2 ©) 
dt 
Rec bac 
ac 4a’c? 
= a—-c=0 or at+c=0 or b*=4ac 


b? = 4ac and a—c = 0 are rejected as Py> Gy> Pa» Gp are distinct. 


Hence, a+c=0 
2 19 
4s (x? +x+2) a 3X tx+2 i ee / 
; earrery xe +xt1 a) > 
x x 2 l 7 
Put =t=1+ ,te | 
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t2 + 3t—4=a(t— 1) 
t+3t-4 (t+ 4)t-1) 
t-1 t-1 


=> a= t+4 


For real roots a € | § 


51. Put (a, b) 
m2(a2 + a)—4(a+ 1)m+ (4a2+ 4a+2-—b)=OVmeR 


=> a*+a=0,a+1=Oand 4a2+4a+2-b=0 
= alee — | alomett 


52. 1+2+3+6=0 


= =-6 
1-2-3-6 =—36 =-c 
= c= 36 
53. Let ax++bx3+x2+x4 -0€ 
| a | 
A,A,030,= 40 > None of 0, 5, 03, OL is £0” 
” 
: 1 iff 
ome = 542. >— 
2 2-2) 
(U8) = a 
l/a a? iy 
a 
= 4 
=> 42 +s 
i=] Oj 


> GQ), Gy, O3, O, all real is impossible. 


Quadratic Equations 
X 


54. peo A = xyz 


Z 
xo x), => x3y=3xy—Ay 
=> 


y> =3y-A yin = 3yz— Az 
z>=3z-hz = 2x = 3zx — AX 
=> xey + y2z + 23x = 3(xy + yz t+ zx) -A(x ty +z) =-9 


55. 3224+ 3n2+7> 322 


= 829 + 3n2 + 7 > (32mm 

= 2-39 <3n?+6 
y=2-32 
y=3n* +6 


From graph is clear that n < 2 


n= 1 doesn’t satisfy 
n= 2 satisfy 


= n= 2 only 
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CHAPTER 


SEQUENCE 
2 AND PROGRESSION 


SECTION-1 


@ SINGLE CHOICE QUESTIONS 
1. c=a+t+(n-1)(c—b) 


2. xlna=y In b =zlnc 
=> 
=> log,a = log. b 


| 
3. (a-d)+at(at+d=1 > a= , 


1 1 1 


+— = ii 
a-d a acd 
= 2a = 8(a’ — d’) 
= L=4 at 
9 
=> d= 


=> d=+— numbers are 6, 3, 2 
6 


| Sequence and Progression 


| 


4. —=a+(p—I)d | =a+(q-I)d -=a+(r—1)d 
1 | 
~-~— =(p—q)d 
- xy¥(p—q)= 7 sy2@-N =»; aComee — 
= (p— qxy + yz(q—r) + 2zxQ@—p)= — (y-xtz-ytx—Z)=0 
5. A, +A,=a+b;GG,=ab 
| lie 1 abb 
—gt — —= 
Hg H, a b ab 
H +H A +A 
=> 
HLH GG 
| 
6. 
4 b d 
PA Y(L tye 2 td 
ae + = a a 
b a c/\c a b b a b a/\b aa Db 
-(3 2)(4)-3 2 
b a/\b/ 52 ab 


7. xAB yG=M= > 
G*=AH 
y) \ d { 
= | 
y 4 X i\ Z 
= y? = XZ 
8. (a + nd)? = (a+ md) (a+ rd) 
— (n? — mr)d? = ad(r + m — 2n) 
2mr ) 
ae 
i n ie | 
a qo tie n 
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2(a+(f—1)d)(a+(n —1)d) 


. + —l)d= 
os (a+(/—-l)d+a+(n—-1)d) 
> (2a + (¢ +n—2)d) (a+ (m— 1) d) =2 (a+ (¢— 1)d) (a + (n— 1)d) 
> ad[(2m —2 + @+n-—2)—(2(n—1)+ 2(¢-1))] 
= 7 (2(€- 1) n—- 1)-(€+ n—-2) (m- 1)) 
a 2fn—f—-n—-fm—mn+2m 
— — 
d 2m —n—-# 
a (> 1 n)(m + 1) 
=(m+ 1) 
10 -% & b 1 a+b A,+A) 
: H, H) a b ab G,G> 
Ho+H A +A 
HRA GG 
1. ° (a+ 5d) = — (2a + 8d) 


=> 4a+10d=6a+24d => a+7d=0 


12. 


S 


9 
a, 


3(a, + 7d) 


a, at4d 3d 


mRad -5d 5 
= 
S 


5(a, + 12d) => 2a, =-39d 


ll 


; (2a, + (n—1)d)= ~ (n—40), d<0 


S, is maximum at n = 20 


sh 


13. a(1+d)= od = * 
ad 
ad(1+d)= ~ o2ds= 
p p 
=> @e 82 gas 
bp cp 
Qa ld q ac > pt ac 
= bp cp = b ed g b 


| Sequence and Progression 


99 2 99 
14. Y l(r+1)?—-p = Y (e+ Dr +D!-_ re!) =100(100!) —1 


r=] r=1 
a x | 
1 ] 
15. Area= >| a +d xr 1 ae ca 1) 
“Jat+2d xr? 7 


16. Leta, ar, ar’,...... 
a(l-r") _ 5a(1=(1*)") 


l-r ae 


=> r=4 
17. Let r — inradius, R > circumradius, P — perimeter of polygon 


P<27nR 


| | 
B= 2a — 12k) = wR 


2 


Ben RAE A 


19. kbd (ok Aleks] 

4 D 2 

2 1 2 1 
(2k 1)? — (2k p+) (2k 1) +0k-p+4| 


(2K)? -2+1) (2K)? 2 a+ 1) 


7 os 


1 


20. 


21. 


22. 


23. 


24. 


1 


Advance Problems in Algebra for JEE 


I 


(2k -1)* —(2k N+; 


k=l (2k)? +2k+ - 


1 


1 


1 


D 
I 


An’? +2n+— 
2 


* Vk +1-Vk 


a 


= Vk Vk +1(vk +14 Vk) my vVkvk+i 


l 


8n?+4n+1 


2 Jey Lah 


> ki(ck +17 -k} = ¥ ((k+I(k+)EK(kY) 
k=1 = 


=a+1a@+1igi 


ml 1 WA aga, 1 1 


1 ) 


k=14kaKe] AH] AK AK 


2n 


d cai ax 


Ak +] 


14 1\_ @-)¢ (n—1) 


d\a, a, 


100 2r+5 1 10 3(r42)-(r+) 1 


ra t+ Dr +2) 3° 


r=1 


(r+1)(7+2) 3° 


10 1 


ajay y a, (a; + (n—1)d) 


ss FB 20+ 2n— ee ~ (2a + (n= 1)d) = “ (2a + (3n- 1)d) 


1 


— tt r+"! 


(r+ 2)3° 


| Sequence and Progression 


25. 17 10-1,j 9 10-j 


S= x M0-i+10-j)= x L20-G+)j)) 
0<i<j<10 0<i<j<10 
S= » ¥20-S=20x55-S 
0<i<j<10 
=> S = 550 
a(l+r+r°+...2°") 
26. A= 
n 
n nar?! 
H--7 gm | ie i...2. .. 
iste =e 1 ) l+rd¢r  +..4+2 
a r ¢ rol 
AH = a’r™! 
27. ——" Why=2 = Vx-Jy =2 


(x, y) = (1, 9), (4, 16), (9, 25), .... (422, 442) 
n 2 n = 
18, S.=2 (+ 6r+12) 1 _ & (r+ 2)(r+3)— nerd) 
()G+D@+2) 2°! a Mt Dr +-2)"*! 


r=! 
2 ue t+3 r+4 \ 
Ca ary: G1nG+D2™) 
fl + 4 
=] — 
n+l)(n+2)2 
5) 1 r—] 
29. S= 5 2(-4) 
r=1 J 
co 
fh 
r=0 Tos 
co 
=> Yrt=—— z= : — 
r=l (di-x) x-l («-l) 
co 
> ¥ xt la : — 
r=1 (x-1l“ («x-l) 


a r—] 
7 SS 54 
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30. 2(x+2y)=x+Qxt+y) > x=3y 
(yt 1y~at+lp=ayt+5P~ => Byt It )=4G6y’ +5) 
=> y= lor 3y’?+2y+3=0 
y=1,x=3 
31. > sin’ = 6cos*0 => 6cos*0 + cos?0 — 1 =0 
= (3cos?0 + 2cos60 + 1) (2cosO — 1) =0 
| TT TU TT it 
> coo = — 0S 5 20 — —, 2m + ee - 
Sum = 87 


" n—(r-l +4 1 1 af 1 4 
32. 0 n-(T-l) _(@ yt [ ) 


al r(r +A) + 2)m, 2 i (r+1)(r+2) r+1 r+2 


—(@4+)(1 1 1 
> (a7 wea) (5 aa 


r=1 


{ + 
1 ( 1 1 ) 2 4 oo 
33. + + + + +... 
1+ 1 


34, CMU =W=2) _ (y+ DE+*K+y) , AVyz)Qvzx)(2Vxy) 
, XYZ XYZ i XYZ 


=8 


(,_1 HR 1 
ital Mo, <a.) 
( 1 1 
+ + 
\(rap(+az) (+ap(+az\(+a3)) 
( 1 7 1 ) 
dasa, 0a.) (ia ean dea) 
1 
(14a, )(1+a5)(1+a3)...(1+a,) 


35. 


Nn 


7 
| Sequence and Progression ac 


mn oOr+] a (rgt?-r? afi 1.) 1 
Ms: 2 oa cise Ae he un 1- ; 
r=IT a ty ret £ (r+)? r=l\r" (r+ I) aie 
37. S=1-Us2)x4 (1a 3)x? a Oe es > al 
5S ae Sea Oa) > ee err ve 24 — ste fF a7 2 Psa 
(l=x)s, =1 at Bq nee re) ane 
x(1 —x)S = x +2x?+ 3x? +... + (n—1)x™! + nx”— (1 + ele. nx? 
(1—xyS,=1+x+x?+... x"! — nx" — (dees 2 + 3 + Sime) 
_yn 
= =e _ nxt DOL 
1-x 2 
— 1-x" nx* = n(n +1)x” 
— —_—— = __ 


n 


dex d-xr 2d=x) 


2 Dy 
n° (n+l) , a+ Dnt) Bn + 1) eh 


n 
38. S = ¥ (r+) (1? +2)= 
; 2 )¢ ) ji F 


= "Gn? + 10n? + 2In + 38) 
(x24 NS 


2 ae? _ 2,2 2" Lor) fae 2" !.9 
YKEK (K+ KT) (K v (& ) 


+X 
39. a 5 =) 4 —4 ewe - — n an 
(X+xX “)(X*+xX “)(K"+x “*) yA +x (x2" 4x72") 
gn-l gn-l 
= = S = x +X 
(x!/24 x V2.2 4x Nar tx *\(x44x 4) f ; ) 
(= 2 ) 


fa? 4 ye 


Peta hoe x yn hh gt 4) te) 


n n 
(x—x (x? +x? ) 
n n 
| (x2 4 W222" 2") 


x-x Yo? ae 


tim p. (x7 x2)? (xt) _ E, 
no" (j=) x? -] x—-l 
40. a,G,, G,, b are in GP. 
=> Gr, = q23 bb”. G, = ql b23 
a, A, bare in A.P. 
,+h 
=> a= 


Gi+G) _ a’b+ab’ 


= =at+tb=2A 
GG, ab 
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SECTION-2 


@ ONE OR MORE THAN ONE CORRECT QUESTIONS 
_ tan3x _ 3—tan2 x _ 8 i 


1. ~ a 2 z 
tanx 1-3tan“x 3(1—-3tan“x) 3 
1 
= y (-=4) U (3,0) 
1 
a= 3, 7 -* ~9 
3 1 
| 
3 
2 1. tl ={/l*a, +1) 
=> Vl+a,, =Jl+ay +] 
=> ‘JI + a |! is an A.P. with first term JI +a and common difference 1. 
—- Vita, =l+(n-Dl=n = a,=W-1 
+2 
3. “= 2a Ya eee eee ar ee 
fo +2) =8s, 
(a. Ya, 2) = 8s,_, 
=> (a, 42)-(a_,+2h=8a, 
= (a, a a (a,+ an oa 4) = 8a, 
=A an —an—1 = 4(@y + 4p) 
= agate a 
2 a, tXZ 
IX + 7+ Se 5 
4. on ae X+Z _ 3X +782 | 182 +32 
2% ase 2Z a 2x’ 22" 
XeEZ Lx 


| Sequence and Progression [ee | 


5°n 3n+2 
ye 4 3n+2 
ar ean ase ara 
an 
a eee i) 
541 5 
[a]=3 = log,(3n + 2) € [3, 4) 
=> ne {41, 42......,......207} 
[a J=4 > 023 < 


=> ne {208, 209....., 1041} 


a-+1 b*+1 c241 [ a b c ) 
6. ——+—+ > 2} ——+4#— + —— 
b+c cta  atb b+c cta atb 


=2 @+b+o : Fe her : Zz 0/2 3 )=3 
b+c cta atb 2 
3 2 (b+c)+(c+a)+(at+b) 
[ 1 1 1 \ 3 
+ + 
b+c cta atb 


1 1 1 ) 9 
+——+ > 
b+ce cta atb 2 


=> (at b+ ol 


7 as=a(1+r+r’) 
s° Haat r+ 41) 


2; 
eae. i 2 
l-r+r Jpg 


2 


> O= 


l-r+r 
2 2 
> ae oe U(1+0,1+4+ 2) 


= ¢ e(4.1] V(1,3) 
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8 _nb+a 
p=adn 
n+l nl 
‘2 = 
1 a na+b 
qs +1 ~ (n+Nab 


q 


la+hb 


q [na + pug ee * — *) =(m+l)a [o+bpna : = = “| 


= q((n? =Na+p(n+D} = (n+1a((n+1)p—a) 
> a’ + a(q(n— 1)—(n+ 1)p)+ pq=0 
D=0 > = (qn-1)—-(n+ 1)p)’-4pq 20 


(q—p) n+ (q +p) — 2n(q’ — p*) — 4pq 2 0 


=> (q—p)’n’+ (q—p)’— 2n(q’— p*) 20 
=> (q-p)((q~p)n? + (q—p)-2n(q+p)} 20 
= (q—p)(q(n— 1)??—p(m+ 1)?) 20 


acteplu (2 |p a 


9. 1 +2a 
+24, +] 
1 1 + 2 + 
Adding, a, =a +2(a +a,+ a )én 
ai 
=> a, +a, t+... +a = 
2 
n 
a ; 
Tr 2 
=> r=1 == Lana > | 
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(X+X+....X)+(y+yt....y) + (Z+Z+4....Z) 


1 


10. x times y times z times Ss [x*y¥z")s+y22 
(x+y+zZ) 
> X+Y+Z 
(2 1 | C 1 4 e 1 
+—+...—]/+] —4+—4+...—] +] —+—-4...4-— 
xX xX x y y y ZZ Z 
Ue ———w~w’ \ —_" 
x times y times ztimes 
ii 1 + 1 Ls 2 r 4 1 an i 
* x-1 \x4] x-l x24j@441 ee 41 
1 1 1 4 ae 
= +2 Fa a Rep tet 
S| - | | ae! x- 4 
1 1 1 8 a 1 a 
= +4 ri A y wD a aa 
xo x” +e’ — VG” +1, x? se XL 
=> f(x) = vex | 
" 1 | ee eae ee | 1 | 1 
12. S@)=14+| S4—)+| —+—4+—+=—]4+| —+ Ait. la 
203 4 56 7 8 9 15 
_ -_———’ 
2 terms 4 terms 8 terms 
1 1 1 
S| SS 
oF Va 2 aa | 
2°! terms 
Gta) tatatg) ett tg) tga gat ga 
<1+| 24 —|+| —+—+S—|4+| <a... +—] 4+...4 
m2) \4 4 Rex 8 8 pn-l © 4n-l °*5n-I 


1 
n 
1 1 1 ale 1 1 1 1 
s@>te(tet (Pitted). 
2 304 5 6 7 8 9 10 16 
1 1 1 
-( = re | ie 
ee el oe eo | Be 


1 € t (3 1.4 7 (4 1 L) (2 1 | 
Sp S|) Sipe | rae ease 
2 \4 4 8 8 8 8 16 16 16 gn gn pn 
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ae 
2 
= S(2n)>n 
13. ra, 7 = 20 
aT 7 ao = 2(n — 1) 
=> 


a, ac = 100, — 96, 102, — 94, 104, -92.... 
n+99 if nis odd 
a, n—98 if nis even 


14. {a} = {2@Qr, 2r°, 21°, 2 at 


2r, 27° e€ 1&2r°< 200 = 1 < 100 


=> 


r=2 or3 
afe2(2)*, 2(3)* = 32, 162 
a 4 
a hs a! |- ae 
a7(l-r*7)L or? ot #2) 4 a2(1—r?) 
r 
(27) 
a? (1-1? 2 .2n 4 
[-9a) 
1 1 1 1 pam 
m m oe om 7 (n—2)m ~ 
a (l+r-) r r r (Jamas) 
r 
(a) 


= ia ye = 2m 
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16. => Let x(y — z) =a, y(z—x) =b, Zy—x) =C 


=> atb=C 
and b* = ac = a(a + b) 

b h + ] fe 
> -1=0> r= = 


i) 


a da a 


nnt+)lyn+2) (n—ln(n+l) 


17. a,= : : agai 1) 
es | 
b = 
. 11 n+l) 
n eT 1 
> b, = | - a 
=I f_j\t rt+l Tien 
11 1 11 3 4q 
18 tg = as SL 
UU / CL ) 4 ) U 
1 i01.1 Le (is 1\fm 1 1° 
ae Ve i 5 teh 7 le +—+ =| 
a? B* y? oB By ya fs i a B ¥ 
, IW, 1,1 
az B- 7 


2 
1 1 1 1 1 1 
Again -£A—>— as ols a=i( Stet) c(t} =] 
a” Bo yy? af By yo aB By yo a p y 


Put 6 = 3 in the equation 27 + 9p + 3g—q=0 => 9p +2q+27=0 


| | | = 
+4 a+B+y@pPp 1 Wp. 1 
x yy yo apy q 3 q 3 
onk 2(k © Saye | 
19. S= y = ys — »> —— |= $3 
n=1k-a € AoE ae «2k! 
+ kK _4 
a 
20. n?<n’?t+1<n+2<..<rt+n 
= 1 " 2 an n 2 1 rn 2 n n Ts 1 
n? +1 n-42 ~ ne+n n? n 1? 2 20 
1 2 n 1 2 n 1 
and + + +., = 


a > : 
n° +1 n742 n-4+n n-+n n-+n n?-+n 2 
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) 


21.(a) (1-3-5..(2n— 1)! < — =n = 1-35...(2n-1) <n" 


-1 
(b) 119407 4. 5 (ght2+(o-I)!"= 2 
n 
=> 22->1+n?2 
1 1 1 1 1 1 1 
(c) + te > je tt 
n+l n+2 n+n 2n 2n 2n 2 
ee ey oe 
“ anap-l an(an-l ayg—l ay 
1 7 1 oe 
ante @n4j—1 ay 
2018 
> Y : = : : =] : <l 
r=1 4r «ay —1  agg19—1 arqi9 —1 
Ayo19 ~ a Bool Ayyig — 1) ~ Aoi A017 (a9 a 1) 
= am, f— 1 = 86918420174 2016"° 28, (a 1) 
a a,a,a, — A,o18 
2018 = 
+ Feat 
aj a2 42018 
— Big = 1 > (2018)?°'8 
] ] 
=> 1-— > 1-— 
Bg =! (2018) 
k k 


23. — ————s 
k-173 +K*3+HD43 = &-0934+(K-DK+D? 3 ++ D9 


((k +1)? -(k-1)" )k 
~ (eely =(kaly 


Z o(c +0? ~(k-9) 
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n 
> Si . Y (+029 —e—) =F (n41)?9 + 029-1) 
k=1 


1 1 
= §,< ; (c1000)7'* +(999)23 -1) <z (100 + 100 ~ 1) <50 


1 2/3 2/3 1 17 
2a (27)? (26 ij2=(O4xo—f = 
S,,< (27? + (26) {0+9-)= 
1 1 1 
24, §= —___+-___.. + aa 
Sika al Saal7 9997 +./9999 
ea <a ae 
V3+V5 J7+ V9 ~~ J9999 + V10001 


1 1 1 


1 
28 ” 
a "Tie B+V5 V54 47 $9999 + Jioo01 
=1 (8-14 V5 <3 + V7 -V5 +..-4-V10001 — 19999) 


2 


1 1 
_ 5 (vi0001 — Vi) > 5 (100-1) 


99 
= S>— >24 
4 
25. a,=Sa = a Od = S(a, rd) = 4a, =3d 
a,=2a+5=> a, + 12d=2(a,+5d)+5 => a,+5=2d 


- = 3,d=4 
n-l n - | 
26. In-2= YE, 212) =—[01 + Peet ee")? - 17 +2 pt +. 4 277) 
i=0 j=itl 2 
7 ga Sp 
3 
27. a, l=. es 
ee ee 11 1 
er ae a ag 8,0 aygl 
=> $= _ age ne 1 


aj) a2 an919 ay—1 Angaq—1 42920 —1 
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a> 1 


1 


> S<l 
5029 — l= Asaro\ Anat = 1) = Aoi Ayorg (Asis _ 1) 


~ 84919499184 2017 +++ Ip 4; (a, i 1) 


=a,a,a,... a 


* "2019 
2019 
( \ 
2019 
(2019)? < i i 1 7 <a,8,8, -.- Ano Mmm oog — 1 
+— fi —+...4 
aj a2 a3 42019 

1 2 1 

> S>1- A iy 


(atat...a) +(b+b+...b) +(ct+ct...c) 
8 a times b times c times 
: atbtc 


1 
>(a*b>o®yatb+c 


d + b + ¢ 
=> (a*iee’)'™ < 


(deat ...a) +(b+ bab) + (c+ cheesy i 


btimes c times a times > (a°b°c*) Boic 
at+btc 
1 
D 2 ) 
a’ +b*+c ab+be+ca = 
s > (a>p%c#)n 
n 
1 1 1 
a7 +b? +c 


(a*bPc®)n + (a?b%c2)n + (a°b’cP yn < 
n 
ab+be+ca actbatcb 
+$— +} 
n b 
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29. 


30. 


31. 


32. 


33. 


1 1 
aot, : 
a d_ a at3d, _fatd)(at2d)) _ |, 2d; i 
1 aa 1 in 1 a(a+3d,) a(a+3d,) 
boc at+d, a+2d, 


ad=be=alat3d,)—(atd)(G@r2d)== Jd 2 


b+c 2 Lhe 4 4 
> —4 = 
? L.A b c bte (at+d) 


(b) (a, + a.) — 2(a, + a,) + 2a, = 2a, — 4a, + 2a, =0 
(d) a, —4a, + 6a,—4a,+a,+d 
= (a, +a,)—4(a, + a,) + d+ G® = 2a, 3aeeem 6a, = Oied = d 
S=3(142+3+4+...+2016)=2' x 33 x7 x 2017 
[° 6? + 52+ 4*-3?-2?-17=3 [((6+3)+(5+2)+(4+1)] 


=3(1+243+445+ 6)] 
3 logx=3+d 


3 log YB + 2d 
7 logge = 33d 
= 32/x 7 = 3(1 +d) G + 2d) 3 +d) 


II 


=> (lgad) 3+0GP8)=21 >a 
blog x=7=> x°=y’ 
3logy=4> yi=z* 
x8 = y7!l = 78 

alt+rtrt+r)=15 


(t+r+r°tr°)’ 225 
(ltr? +r? 4r°) 85 


flere +r) =s8s = 


(-r*y°(=1?) _45_ (=r*)d+r) 
(-r)*d-r8) 17) a+r*)a-n 


378 


= 14r4— 174? — 17r? - 17r + 14 =0 
| ) | ) 
= 14) +— |-17] r+- |-17=0 
> 14(t? - 2) -17t-17=0 t=rt+ 
> 14? — 17t- 45 =0 =(7t + 9) (2t—5) 
=> (ehh? => r= a 
| 
r= ~,a=8 or r=2,a=1 
np? 4r—] nr? 4+2r—(r+1) H r r+1 
34.8 = L. @—ean > —eeee> ar 
i (25) ce, a kee+D! (+2)! 
i+] 
~ ! (n 
| 
=> == 
1; 1 1 1 1 1 1 
35. (x)= —__ __. om 
, 2MAKA 14x 1-x? 1+x? A-x* fii 
id Os a ee 
2, 1-x 1+x J+x? 14x? 
1 h 2 " 1 " 1 iy. 1 
I+x20-] Nex 1-x? 1-34 ie 
“F]-a 
A 1—-x* 1+x* Ta@ 
>, SE aaa 
ee a a > Go De 
| oD - I I 
2|1-—x 4_ 2" [ae Guy 
= x €(0,1) 
f=) 7 
— xeé(l,o«) 
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n r-l1 


3. f(y = > = 


mo (X + Dx 42)...0x8 44) 


x A (x+r)xt = 
r=2 (X+))(K+2)...(x +r) 


f(x) = [i 


1+x 


om fees a a 
LO lex J Sl x 4l(x42).xtr—l) (xt +2)..(x +n) 


n 


4 
(x +)(x + 2)... grn) 


1-1) JA 


=n oe ant nt 


if) xi x+r @ Coy Faia 2).. doy 2x40 


37. Ifnis even 
Sel? + 2p + 2-47 +...+ 2-0? 


’ 2 ox? = n(nt+1(2n+1) | 9 
r=1 r=l 6 6 


If n is odd 


38. a = (a, + (k— 1)d) (a, — (k= 1d) 


nt) 


=a,a, +d(k— 1) (a,—a,)—(k- 1°? 


=a,a,_+d*(k— 1) (n—k) 


12 
aja +e?(P4E a(n 24) aya rs ~ d? If nis odd 


ajay +Sn(n-2) If n is even 
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39. Leta, ar, ar? be the sides r>0,a>0 


14/5 | 


a(l+r)>ar? = r-r-1<0 => re 


alatr)>ar =r>0 


a(r’+r)>a >rt+r—-1>0 => re —~ 
=> re V5=1 V5 +1 
2 2 
40. b&=— ~~ > ((atc)?—2ac) b? = 2a?e? 
d +e 


=> 2b*— ac b?—a’c? = 0 = (2b’ + ac) (b* — ac) 


a 
=> b?=|~ 3 |e or b*’=ac 


SECTION-3 


@ COMPRHENSION BASED QUESTIONS 


Comprehension (0.1 To 0.3) 


Put (t+ 2(n— 1), — (2t + (n— 1)2)) to the curve 


=> n(t+(n—1))=a(t + 2(n—1D)?+ P(t + 2m—1) +y 
=(n—1) (t+(n—1))+t+(n—1) 
= (n—1P 4a—1)+(n—1) 26+ 4ot—t— 1) + (at? + Bt+y—-t=OVnEN 
a, 
=> 40-1 =0, 28 + (40-1 1=0 & oa? + B-Dt+ y=0 
" 


=> a= B= 
I | 
If y=0, _— —t=0 
t=0,2 


| Sequence and Progression eee 


Comprehension (0.4 to 0.6) 


2(S, a Sv = (Ss, — Se DS, — 3, = B45 
] ] 
S Ss. 2 


} 1]. ; . | 
=> | is an A.P. with comon difference — 


LS, | 
| | 
=] 
S b 
n 1 n 
—=—| 201)+(n-1 1). 5n—1)— 
= a *(20-+( 5 ( F 
| n+] 2 
-l+a-l.¢7 _ 3s== 
b=S-$ =~ -=—~— 
, 4 = n+l I n(n +1) 
also a,, lies in 12th row, 3 column 
4 
= i =b.t= oe = 
=> r=2 
Sum of numbers inm"row=b_ +b, +b,,,+...+b,, | 


bf —1) Wed-2") 
2-1 min +1) 


Comprehension (0.7 to 0.9) 


a4 ; (5+at3b)=(5+37=64 


> S-a+  =landS+a+3b=64 

2 7V6] V6] 
=> b= fa ,a= 9) 
or S-a+— =2and5+a+3b=32 


=> b= 4+15,a=15 £3V/15 
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or S-at+ =4&5+at+3b=16 

> b=3, ,a=2, 10 

or Sat =8&5S+a+3b=8 

=> b=1,a=0 

Hence b= _ LE aa pNP 


Comprehension (0.10 to 0.12) 


=v 2S,(S, ~ sd ~ (S, - 4) ag = S' si 28,8 +] 


n-l 


= Ss -S) +1 ASG) -....&... 


Sa= 5, (4 nn > 8S = vn 


=> a +1--V"a =0 
=> a= V¥ntvyn—-| 
=> = V¥n—-vVn l es = vn] 
vn 1 
lim Vn (Vn — Vn—1) = lim = 
n—>00 ( n> in +4/n—1 2 
1 u 1 » 1 
ig Vk +1 vk Rik + ee 
Je — Vk <—_ rr 
=i 
100 


> Vie+I— Jk< 3 oe Rat De Vk -1) 


1 19 
9< 101 <3 < ria i= 
2 k= oi 2 
100 4 
18< >} —<l19 


k=1 


| aa 
Comprehension (0.13 to 0.15) 


n 


Y (r+? 17) 60) = V+? (6) r+) + V(r Y760+ 7600) 


r=1 


r=1 


= -S (r+ D+ (n+ 1) ont) -1 90) 


r=! 


=—(1+2+3+...+(n+1)+(+1? O41) 
(n+ LG 


= (14 a + 1)hn+ 1) 
: 10xb1 x21 
2 P(t) = 17 AF +... 10? = ae ~ 385 
r=0 L, 
eas 1 oO p) (oe) 1 1 
1 _f 4s, = 
QW r=0 (t+ 1)(r + 2) r(s =| 
P(n) — Qin) = (n+ 1p = SED?) _ nen 


2 


Comprehension (0.16 to 0.17) 


Let number of terms = 2n 


5 (2a+(n 1d) Ba 


a SS Ale 
5 2(a+ nd) + (nd) 27g Id 
: 2d 
Gor 
n 
= For k to be constant, d= 0 or d= 2, 
| 
k= les 


Comprehension (0.18 to 0.19) 


2 a . na —a : n( | 1 
18. A —= lim 2 Ee lim 2 |) 
n=2%y-14%p4+] NDOp=2 Ap_14y+] N>0n=2\4n-1 And] 


(1 1 1~~«21~2) 
= lim + J =2 
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oe) 1 . n 
19. > ——e= lim 3 


n=2%-14 p+] NFO Q=2Fn-19 pI n+] NDON=2 Fp-]4n4n+] 


a : nea —ay_ 
n =lim ¥ n+l n-l 


1 f Vinee tO 1 
j = lim | ——- 
no \ ajay Anny] 


afta oe 


NYO y=2\4y 14H ANQAn4] 


Comprehension (0.20 to 0.22) 


IP Pal, is Bs. xecesin 5a. 
24 AP. b,, by, sss D, 
é | 
: =4 = a =4b,b =4a, 
2) 1 
ig 72 2 a 2 & am lag 
a dt 
4 
b= 5 4 


Ky !Biy = x2logiox vat) 
x logiox (xy)/oe0ey) = y7logioy 


=> xZlogioxtlogioy — ylosioy— logiox ..(2) 

log), y + log x = 2log-. x aso) 
=> log? x +2 log, xlog,,y— log), y =0 (4) 
(3) + (4) 
=> log, x + 2log, x log, ,y = 0 
= = | ei 

| | 
or Be Y= 5 Y= Vio 
| 

=> 2 log), x —log,,x— ; =0 
log, .(%,X,) = = XX, = V10 


= X* _ 10/10 = J1000 


Yi¥>2 


| eee 
SECTION-4 


@ MATCH THE COLUMN 
1. (A) at+y=2B> a+B+y=9=38 => pya =3 


Putx=3 = k=33—9(3)?+26(3) = 24 
(B)  oy=—'= oby=64=—B'>B=4 
Putx=4 > 64-14(16) + 4k-—64=0>k=56 


© 221,15 1,141.3 
hb oO Y a B Y 1/6 B 


mB = = 


| fa) k 0 
Putx=—~ > = — o> k=11 


g 4 


(D) at+y=3 > at+fS+y=0=3+B>6=-3 


Put x = -3 =9—249G- 3k + 6=0 =k =7 


n(n+1\2n41) 


2(A) A 


II 


6 


mim+l) Ilnwm+lh 
m=1 a 2 2 


=> (m+ 2)m(m +1) —m(m-+ (m= =A? 

—n(nt+)(n+2) ntl nt+)2n+l) 

7 6 4 12 

La(b* +c’) ., a(2be) + b(2ca) +c(2ab) _ 6 
abe abc 


(B) 


2a 
«© 24 +t os (xt + + = 8425+ 2-84 2{2} a 


1-x —X —x 


* _ 20=x) _ 2, 1 
> 3 3 1-x 
1-x 
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(D) eX y, ze N = <1 
; 
=> 4 } 3 
x=y=z=1 
ae ae! 1 
Xt +++ xv-z? * 
(A) xy’z=16= —2 2 2 _2g/ ” =] 
5 16 
Scr ytze5 
3 pean { 
(B) atb=3,5 5) es : =1>-4 3 
—+—4+— = d 
a a b 
) >) b 11, 4 ) 
(C)  atc=2b atb>c = 57 andbte>as— <2 > Pe | =.4 


c y] 
\ 


(D) —35™ € [1,3], 2be | o. _ 5cosz € [-5, 5] 


| 


a= 3) ml 2-syl + Scosz 


Sac) 5, 5+- 


(A) Sa), (any (aap) (oy 


6 3 2 12 
=— 49a + 3b+c26x 7=42 
(B) = i 
x [2 p=. (aos 
Piet ea ( 1/5 
a ae 
>| (t?) aa = 
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=> (8 = x3) xo < (33 5518 =3 x 553 


(K+X4+XK4+X4+X+xX4+x) e(y+yt+ytyty) 


(D) ia > (x’y°)% 
= (7x+S5y) > al” 
12a!/!?2> 12 
> a> l 


5. b,, b,, b,,¥h,, b., b,, b_.F,. Jaan 


12 P92 9 52Mia> Uso Ooo Orde craiaemeatO 
= 1,1, 1°, Qr—r1), 2r— 1)’, (2r— 1) Br—- 2), Gr — 2), (3r —2) 
(4r — 3), (4r — 3)”, (4r — 3) (Sr — 4) 
+ b, = 198 
= (21 eal) (Sr = 198 
= r=5 
r= ; - (rejected) 
b, = Gagan) wahoo 
Pee’ * 5 — 2) (4x 5-3) 
b, = (4 x 5-3) = 289 


b,,=(4 x 5-3) (5x 5-4) =357 
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SECTION-5 


Subjective Type Questions 


Advance Problems in Algebra for JEE 


((k(k +1)(k + 2)-(k-Dk(k+ 1) 
1 


7 Ms 


= “n(n + 1)(n + 2) 


a=5. 7 .> (n+ 1)(n) ((n+ 2) — (n— 1)) = n(nt+1) 


I— | 1 n 
yy—= 3 — | a 
r=14, 7=) Sa n+l n+l 
n me 
lim (2 se ntl =e! 
n>o0\n+1 
I | 
=e => | }-2 
A A 
1001 1 1 1001 9,2 
2. a-b= 2» P{ = )- . 
r=1 Qr-1 r+ po-4 44? -1 


1001, | 1 1 
EE) 

1 By 4\2r—Ra2r+1 
_ 10! 1 a € (500, 501) 

2 4 2003 : 


3. Consider sequence of terms 


1, 2,1, 2, Ba emt wee 2 


n +(14+24+3+4....4n) n(n+l) n(n+3) 
number of terms = ——.—_ = nt 
number of 1's number of 2's Zz 


a 


n(n+3) 


£2018 => n=62 


| Sequence and Progression 


First 2018 terms of sequence will be 


1221 yl 2e 22 Lb 2.2 


Sum = 1 862. (LP 2 a, 62)2 Fo 


= 3973 
4. at+b+c+d gt ava re gy: < fe} 
4 4 
=> 5e?— l6e <0 
4 
=> eiey| 0,— 
1 6 
5. at+b=  _2 (aj+bj) =1 
6 j-1 


6 2 6 
(a; —aya+ 
i=l i= 


ajb; = 6a? — 2a Lat Xa?+ Lab, 
1 


6 
= 6a’ — 2a(6a) + aj (a; +b;) 
i=l 


1 
=—6a’ + 6a = 6a(1 — a) = 6ab 
6 a, =S,=143+4=8 
a,=S_—@a, =n’ + 3n(n— 1)?-3(n- Ll gar(n + lan = 2 


1 


1¢ 
a,ta,+..fe,, =~ 8+ (8+ 1AQAI6 + .. gaa) = 8 + — (44@ 8) = 268 


aftaj+az -s«*14d*”— 4 
bj + bz + bg d*(l+r+r7) l+rtr° 
mr’ + mr + (m— 14) =0 


D = m? — 4m (m — 14) = 56 m— 3m? =k? kel 


14 
Also0<r<1 lt+rt+r= € (1,3)>me J5, 13] 


Check m= {5, 6, ..., 13} for which 56 m — 3m? is perfect square 


> m=8 


99 2 2 
8 S= ¥ k((k+l)*—k?)+100= 
k=1 


100 x99 x 401 


= 661750 
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+100 


; oF 7 \ 
6 2 2 2 Sage S| Ha] O38 ee — ) alee 
i=0 j=0k=0 3'3/3* | 03" (y_1) ie 
3 3 
(1#j #k) 
27 3 
me —x3 : +2 : 
g 2 |, 1 “tT 
2 27 
ae? 
~ 4 ¢ OSX 
2 
10. s= A> —  —_ FF DB. . aaevaee 1 
m=1n=13™(n3™ + m3") ) 
Inter change m > n 
2 
S= » » n n m 
n=lm=13 (m3 +n3°) 
2 
s-B > —_ > GHG Qi rvee (2) 
m=In=13 (n3°+m3 ) 
()+@2)= 
0 2 =mn(m3" +n3™ mn 
m=In=13 3 (n3) +m3°) m=In=13'3 
( & eee 9 
“(U2 3m) “Us ~T6 


| Sequence and Progression ee 


11. [xP =x{x} =x?+ {x}? - 2x {x} 


hm 


x 


Solution lies in interval (1, 2) 


(3-4/5) yx 
= x= : (x— 1) 
: 35 
2 
= : a 34/5 
V5 _ ore REY y D) 
. tt 2 4 
v5+ 


i) 


| owe 
—(1+Va) > 100 > fr 210 


2. oe \ Aa 2) 3¢0 ate 


=m+k<2?n-1 


=> ne [31,35] n= {31, 32, 33, 34, 35} 
Maximum value of m + k = 35 + 34=69 
13. The number are 16, 24, 36, 54, 81 
1? “22@iieaey <*4 


ae 
14. an ak X,,X,,X,,X, areinG.P. > x,x,= Xx, 


xX 


(x,fmex,) + (x, + x,) = 16 
X,X,(x, + ie X,x,(x, + x,) = 2a@ 


=> xx (16) = 256 => Rs Kote | 6 
ee RK (kt eK, FS, ) 
X,X,X,X, = (16) => (x,x,x,x,)4=2?=4 
x ia: iis =A 
4 
=> X =x, = %, = 3, =4 


=> P=6% 16=96,.q=256 
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2018 a vr 1 ) 
15. | (Xx, eae “| 
r=1 1-x Xy Xx 
2018 = 2018 
a [+e >i [+414 ee 
r=1 “ee r=1 1x, 
=-1+1=0 


16. T, = 2014, T, =2°+ 1°+ 4 =73, T, Saag? = 379 


T= 370) nx, P30 


2018 
17. y-x=d(a,+a,+....+a,,,,) = 1009d (2a, + 2017d) 
z= (a, + 1008d) + (a, + 1009d) = 2a, + 2017d 


V 


=> * = 1009d 


2018 x2 =. 2018 2018 
18. > ——= XY +; _ =-2019+ ¥ 
i=1 1-%j\\ i=1 —Xj i=1 1—Xj 
(x) + (-X2)+...~X2018) 5 2018 
ty : + y J. 
1-x, | — 4) 1—X0918 
2018 2 
a “ 1, 2018) 
j=, 1-x; 2017 
2018 2 2 a 2 
Xi, 2018)" 51 _ (2018) -((2018)"-1) _ 
ij-1 1 2017 2017 2017 
~~ 2018 x2 
=> The least value of k satisfying k ¥ Zl. 
i=1 1— Xj 
=2017 


19. [x]=aifxe | Va? (a+) | 
Number of values of x = (a + 1)? — a? = 2a+ 1 for which [x] =a 


30 
= 7att, | x49 =30+ 
“atl 2G1)+l 63 


[S] = 


| Sequence and Progression 


20. Adding, = | a F018 
2xz—2yz+1= i 
2yz—2zx+1= "re 
2yz—2xy+1= 


PO 18 
Adding, x + y + z= 2018 x 3 


3 X+V+Z 
nee ee, 


— me y—z=2018 


21. La(1 +c)(1 +a) =(1 + a)(1 +b) (1 +0) 
=> ac + b’at+ c?2b + a2+b?+c?=1+ abe 
=> 1% abc = Jae (abc)? 
Put (abc) 8 =t > 284+32-1<05 (2t-1)(C+2t+1)<0 


= —<—- => abe < 


(a—by(c—a) (b—c)(a—b) (c—a)(b—c) 
a>(b—c)+b°(c—a)+c°(a—b) 
(a—b)(b—c)(c—a) 


_ _(b-c)(c—a)(a—b)(-a—b~—c) 
(a—b)(b—c)(c—a) 


=at+tbt+c24 
23. 3< Ss Kea es (te) arbre 


+ + 
k+a k+b k+c 


= 3-k<~——~ Va,b,c>0 


a+b+¢ 
> 3 —k < minimum of 
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tb +¢ 
Now, - 2 (abc)'? = 1 
—s 3-k<1 > k>2 
1 1 1 X1 
S + 2 ere = 
1+ xX) 1+ x3 1+X 918 1+ xy 
Ne 
x] ( 1 \ 2017 
=> 


> 201 > ——_—_—_—__———“a 
1+x, U1 x,)1+x3)...1+ Xoo18 
1 


_ x5 snore 1 \2017 
Similarly, 1+x0 WP x, J+ x;)...0 + Xa010 
oo 
_X2018 5 Pola. 1 \ 2017 
1+ X9918 7 G+) (Ra xP) 
Multiplying 
X1X7....XI0918 S Qtipe* 


(1+ x,)0+xX9) seed (1+ X91g) 7 (1+x,)0+ X7)...(1+ X291g) 
= XX, i eeUl ye 
7 1 vn Rg 1 i 1 vn 

" (n4)Vn (n+))n~ ’ @Bea 


11 vee td 
a i —: a, 


n n+l 


wees y(t). 

2 aia 2208 ae 

Also, ——— rr ee 
nal(@n+ Dvn gay Vn4+1V¥n(2Vn +1) Vnvn+1(Vn+1+ Vn] 


sca Gem | 1 
= pn 
E(+ | 


| Sequence and Progression 


( ) 
26. lim 2f1 (1+ a alt ie 1+ : 
l hi : ) 
= hm = 
nes [ mT | 2 
n{ 95k k+l) 
27. lim & 2 7 


a ee 3611] 


(9 ae : 2)" | 


lim | ——-—-—————_| = _ lim | 2— —__| = 2 
eel (Ce) yelp] rane ; Ul 


a ee ee 
Xe XK(OX_ + XK XK HI 


100 4 100( 1 i" 1474 
> p> = 


28. 


=2 


sy = 
k=1 X41 Ax, ey, xX; X10] 


= = + > 
= 4% 46 - 
= Kia 4 
0< <1] 
™ 
| 
=> 1< <2 
x 
>) 1 "| ] 
29, 5 ap > ; 
rip q La! q 
OSG). : = 
i=l n 
Eas 
~ | 
=> p> 
—p 1 n ] 
a a n° n 
> 1_> n= >] 
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If0<a<b=> _ : c>0 


20 
30. S,= — (2 + 19di) 


28,8, —(S, +S,)S, _ 200(2+19d, (2 +19d,) —100(2 + 19d, (4 +19(d, +d,)) 
S, + =a 10(4+19(d, +d,)—4—384d,) 


101 8¢ 76(d, + d,)+722d,d, —8—38(d, +d, +2d,) —361d,(d, +4,) | 
19(d, +d, —2d,) 


7 19 28 + d3 —2dy) + 361(2d)d3 —d>(d, +3) ) 
19(d, + d3 —2d>) 


=20 
31. Coefficient of x? = 1(-3) + 1(5) + 1(-7) +....+(-23)25 


- 5|« 345-7+...—23+25)? (7 +3457 +7? +..257) | 


13 
= 132 F (K-17? = 3} 169 g BATT 4x BAT 3] 
2 ~, 2 6 
=_1378 


32. Case-I 


at+b—c<a<cta—b<b<c<b+c—a<atbte 


= a+b—cta+b+c=2b 
= a = 0 which is not possible 
Case-II 


at+b—c<a<b<cta—b<c<b+c—ax<atbte 


(a+b—c)+(at+bt+c)=b+c=2(c+a—b) 
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> b+2a=c 
and 4b=2c => c=2b 
> b=2a => c=4a 


Sequence is 


—a, a, 2a, 3a, 4a, 5a, 7a which is not an A.P. 
33. a(lerrr sr) =20 
ariUlatr i rr) = 320 
= fr=16 => r=2 


N=ar?(1 (ter + ep 2? x 20 8 x 5! 


34, S= E-I—— = 25 es 
; r=l gr-l r=2 gr-2 r=l atl 
CO [0 @) CO 
Sx'--e = ger lg = => LD @-)x"? = F 5 
r=0 1-x r=1 (1—x) r=2 (1—x) 


= S=4x8+2=34 


ee pmerd at F(t 1 
(k +3)! yc! (k +3)! 


n 
35. Sa = 2 
k=1 


1 1 1 1 
+—+ 
2! 3! (m+)! (n+2)! (n+3)! 


: 1 1] 5 
= lmS. =]+—+—=— 
fon: * 2 6 3 


36. a" +b" = Jab(a" | Lb) 


( 2n-1  2n-1) 


I 
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CHAPTER 


PERMUTATION 
3 AND COMBINATION 


SECTION-1 


@ SINGLE CHOICE QUESTIONS 


1. 
2. 


Number of ways = °C, + °C, —8C, = 196 
Every element has 3 possibilities 
(i) It belongs to A only 
(11) It belongs to B only 
(iii) It belongs to none 
Number of ways = ~ I, [== - [-. Null (A & B) are not repeated] 


» C1) PPC) —[8FC, x 4C,) + = 870, x *C))] 


both from both from 
same row same column 


= 768 


. 15!=2" 3giee 7? 11113! 


Number of ways = Number of ways 15! can be expressed as product of 2 relatively 
prime divisors = 2°! = 32 
Let A= block 12 appear 
B = block 34 appear 
C = block 567 appear 
n(AAUBUC)=(8!+8!+7!)—(7! +6! +6!) +5! 
= 661 x 5! 
number of ways = 9! — 661 x 5! 
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6. Number of ways = 8! x 2! 


SRG | GGGGBBBB 


100! 


(201° x5! s *@) 


7. Number of ways = [ 


8. All different or (2 Alike, 1 different) or (3 Alike) 
= a ae aa xO+ LOG: 


— 101 4 101 — 102 
C; C, C, 


9. ‘k’ are to be selected from (n—k + 1) gaps between ‘n — k’ not selected objects. 
=> Number of ways = "**!C,, 
10. n—k empty boxes must be selected from k + 1 gaps between ‘k’ non empty boxes. 


11. Distribute ‘k’ alike objects (representing a,, a,, ....., a, here) over n persons (which 
represents numbers 1, 2, 3, .....n). 
12. x>O0,y>Uxt+y <8 
number of Ways = 9° 22C, = C, 
x = 0, |y| < 99 
number of ways = 198 
total number of ways = 2(198) + 49°C, + 1 = 19801 
13. | Number of subsets = !C, x 3 + (1C,)3 
= 1004851 
14. The number of integers will be same as number of permutation of (x,, X,, X3, X4, X5) 
of five non negative integers so that x, +x, +x, +x,+x,=8 
Number of integers = °C, = ?C, = 495 
15. x+y+z =a 


| 
LPyezZ => 20-122 SS aS (ie als 


l25,.%750 
Number of ways = 2™1-3#2C, —3C, 2ntl{nt3)2¢, 
= =C., _ 3°, 
2n(2n —1) —3n(n —1) n(n +1) 


2 | 
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l | 
17. Number of ways = °C, x 3! | — -— | =20 


18. Nomber of ways="'C ot? Cig MCP cc re, 


—_ 31 31 31 32 33 40, 
>; Ci + Ci, + Cio) + Ciot Ciot meee + Cio) 
—_ 31 41 
= Ci, + Ci, 

19. Let r=xi+ yj+zk 


x+y+z<12,x,y,zeEeN 


number. of triplets (x, y,z) =1°C,=C, 


20. Number of line segments = §C, = 28 


21. Let n = number of women 
nx3=9x4 > n=12 
22. Number of 6-digit numbers = °C, 5° — °C, 5° 
= 90 x 5° = 281250 


G xX » G 

x 4 (5 xX 

23. Guests can be accomodated as shown G xl%lx «6 
xX G G xX 


number of ways = 2 x 4! = 48 


24. A--A=4x3 


A---A=4x3x2 
A----A=4x3x2x] 
Total number of ways = 12 + 24+ 24 = 60 


25. Number of ways = 3° — 3C, 28 —3C, 18) = 5796 
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; zim toon = [120] «| 100] [1007] [ 200"), f200"], F100 
6. Exponent of 2 in P= 2 oy 4 73 76 
=O] 
; 7 100 100 100 100 
Exponent of 3 in 100! = 3 o ae F ae - fF 
= 48 
Exponent 12 in 100! = 48 


21s: 3,35 95 55 25 258s Oy 8 


Number of ways=°C, - _— = 300 


28. Number of functions = 7C, (24—?C,) = 14 x 'C, 


29. Number of interior points = "C, 


. 277477. _ 24 (2n)! 


2n 
=) "¢, = 
30. Number of ways 2 ‘ 5 (n!y2 


31. 10800 = 2% 33 52 
9000 = 23 32 53 
Number of common divisors = 4 x 3 x 3 = 36 


32. Number of ways =(n-—2)!"™'C, 2! 


=(0-2)%& 1)! 
3600 = 5 x 6! 
=> n=7 
33. 2A Z<y 
X<Z=y 
X=Z<y 
Z<x<y 


Number of ways = °C, + °C, + °C, + 1°C, 


= 2(C,) + °C, = 276 
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34. 


aD. 


36. 


2A + 2D=9x8x3C,-8 
2A+2A=2x°%C,-1 


Total number of ways = 225 
Number of ways = _7! [10 _ff9 8 1a \_(7 
I TL Cr {(7Cr + Cy + 7C,}- Con) | 
= 1260 [120 - 44] 
= 1260 x 76 
= 95760 


Different sequence like 122, 222, 345, etc are possible. No. of sets = no. of ways to 


distribute 3 alike dice over 6 numbers 1, 2, 3, 4, 5, 6 with repetitions allowed 


SECTION-2 


@ ONE OR MORE THAN ONE CORRECT 


2. 


z= 2, number of(x, y)=1 x 1 

z= 3, number of (x,y) = 2 x 2 

z= 4, number of (x, y) =3 x 3 

z=n+1, number of (x, y)=n xn 

Alternate: X<y < AORy sea z 

= number of (x, y, z) = 2 x ™!C, 
or X=y<zZ 

=> number of (x, y, z)=""!C, 


Total number of (x, y, 2) =™1C, +2 ™IC, 


. There are two possibilities for a,, either append a nonzero digit to a legal (n — 1) 


string or append a zero to an illegal (n — 1) string. 


> a,=a,,x9+(10™!-a_,)x1 


| Permutation and Combination | 403 | 
= n-l 
= d= 82a. oF 10 


a, = 8(8.a,, + 10™2)+ 10"! =82a_ +8 1o™2+ 1071 


= 8°(8a,_, + 10™3) +8 x 1072+ 10" 


=83a + 82x 10™3+8 x 102+ 10"! 


= gr An int (1071 + 8 x 10% 248192 x 1102-3 + ..... (n— 1) 
terms) 
10 : 
10 
=gnlxg+ 
l 
10(10' ) 
= - + 9,801 
| + 
a, _ y 


4. a,=1,a,=¥ 


A gets to n" step either coming from (n — 1)th step, which he can reach in a, ways 
or he can get to n™ step by coming from (n — 2)nd step, which he reached in a5 
ways. 


ay 7 ant + ayo 


Mr 1 +2=3 
a, = 23 =5 
a,=3+ Seas 
a, = Sai 
wae 13 = 21 
a, = 13 +21 =34 


a,=21+34=55 


aig = 34 + 55 = 89 
a, =55+89= 144 
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5. Consider 1, 2, 3,.....,50 ina row 


x, ax,bx, xX, is number of numbers in the left of a 
x, is number of numbers between a & b 
xX, is number of numbers in the right of b 

X, +x, +x, =48 

x,20,0<sx,<4,x,20 

number of subsets = 48*7C, —48C, 


= 0C, —*®C, = 235 
_ 48-42, a 46C, 


number of subsets so that |a — b| => 5 


6. 1 digit plaindromes > 9 
2 digit palindromes > 9 x 1 
3 digit palindromes > 9 x 10 
4 digit palindromes > 9 x 10 
5 digit palindromes + 9 x 107 
6 digit palindromes — 9 x 10? 


1 0 0 -------------- + 
1 0 | -------------- +> 10 
Number at 2(9 + 90 + 900 + 10) = 2018, rank is 1019101 
ae 6 aes +> 10° 
2 0 -------H ------ 3 > 102 
2 1 O ~-------------------- =r 
211 > 10 
212 > 10 
213 > 10 


2140412 => 1 
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Rank of 2140412 = 2(9 + 90 + 900) + 1000 + 100 + 40 + 1 
= 1998 + 1000 + 100 + 40+ 1 
= 3139 
( ( 
7. Number of ways = 7 : 
= i aa oa 
or ao A OC, 
8. If x is odd 
x =2k +a y =2k+1,z=2k+1,2k+2...... 98 — 4k — (98 — 6k) ways 


y =2k+2,z=2k + 2, 2k + 3, ....., 97 —4k > (96 — 6k) ways 
y =49 —-k, z=49 —k, 50 -—k > 2 ways 


16 


number of triplets = »» ((98 — 6k) + (96 —6k)+.....+ 2) 


k=0 
16 
PC 3k) (50 —3k) 


k= 
- 14772 
If x is even 
x = 2k, y = 2k, z = 2k, 2k + 1, ....., 100 —-4k — (101 — 6k) ways 
y =2k+1,z=2k+1,.....,99 —4k > (99 — 6k) ways 


y =50-k, z=50-—k— 1 way 


16 


Number of triplets = )”((101—6k) + (99 — 6k) +.....+ 1) 


k=0 


9. xty=9x 10x 10x 10x 10x 10=9 x 10° 


I 
x=y=— x9x 10°= 450000 


11. 


12. 


13. 


14. 


i. 
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a,=a,) tn 
a= 
ag=2+24+3444+54+6=22 
ay =2t24+344+4.....+10=56 
Number of handshakes = °C, —n = n(2n—1)—n 
= 2n(n — 1) 

(a) (2A, 3D) + (2A, 2A, 1D) + (5D) 

=*C, 4c, . $C, °C, ao +5! 

= 1110 


(b) 2A,3D =3C, 4c, — =720 


(c) 2A, 2A, ID =3C,3C, 5 = 270 


Total sumber of paths = °C, °C,47Cj4€, — °C, *C, 
= 186 
Number of paths without crossing N = ’C, *C, — °C, 4C, 
= 36 
Number of paths without crossing M = °C, °C, — °C, 4C, 
= 60 . 
Number ofiwords having\GOUNT in them (COUNT ; NWT, I, I, Y)= — 


Number of words with all vowels separated = . > — x'C& ~ =15x7! 


< 


a, = number of sets containing ‘n’ + number of sets not containing ‘n’ 


Number of sets containing ‘n’ = {n} + subsets to be chosen from {1, 2, ..... 


and contain ‘n’. 


<n a) 


Number of sets not containing ‘n’ = subset to be chosen from {1, 2, 3, .....,n 
= ayy 


ay _ (a, + 1) a ant 
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16. 


17. 


18. 


19. 


(A) 8C, 4! + 8C, 3! x 1+ 8C, x 2! =2072 


(D) + ; + 7 = 616 
| D/|D)¢ ( BI| BIA rer \|B |BII| BIA 

t + + + + t + t + + t + t + t + + + + 
B | ¢ ,|/Bi}D/JAs;}C!]D B/A || ¢ \ BIA \ 3 
\ Wee: B |] Ad A 11 B we: 

t + t + t + t + + t t + t + t + 
( B B A | ¢ ( B | ¢ ( BIA 


In 1$' round, number are of form 15k + 1, so last number is 991 

In 2" round, first number is 991 + 15— 1000 =6 

number are of the form 15k + 6, so last number is 996 

In 3 round, first number is 996 + 15 — 1000 = 11, so number are of the form 15k + 
11, so last number is 986. 

In 4" round, first number is 986 + 15 — 1000 = 1 

C, O, LL, EE, & 

number of ways =2A+20A;2A+2D;4D 


=1+C, 4C,+5C,=18 


——_ i °C™0 
23 —-------—- °C. 20 
24—-----—-—- SC alll 
25... — ofl 
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SECTION-3 
@ COMPRHENSION BASED QUESTIONS 


Comprehension (0.1 To 0.3) 


All possibilities over selection of 6 books are 
5 alike, 1 different > 1 x *C, = 2 ways 
4 alike, 2 others alike — °C, x 7C, = 4 ways 
4 alike, 2 different > 7C, 7C, = 2 ways 
3 alike, 3 others alike > °C, =3 ways 
3 alike, 2 other alike, 1 different = °C, 7C, = 6 ways 
2 alike, 2 other alike, 2 other alike = 1 way 
1. Total ways = 18 ways 


2. 4alike, 2 different + 3 alike, 2 other alike, 1 different + 2 alike, 2 other alike, 2 
other alike 


=2+6+1=9 ways. 
3. 2 alike, 2 other alike, 2 other alike 
= 1 way 


Comprehension (0.4 to 0.5) 


The number of ways nobody gets back her coats = 5! — °C,4! —°C,3! + °C,2! 
~5C,1! + 5C,) 


= 44 
4. Number of ways = 44 x 44 = 


5. Number of ways = (5!)? — @C,(4!)? —5C,(3!)? + 5C,(2!)? — 8C,(1!)? + 5C.) 
= 11844 


| eal 
Comprehension (0.6 to 0.8) 


The number of paths from (1, 0) to (n, n— 1) such that y < x at every interior points 


— nlItn-l _ mt(n-2), 
Co C2 


= 2n-2C _ 2n-2C 
n-l n—2 


n 


= 2n-2C a 2n-2C 
n-1 n-1 


_ (2n—2)! _ n-1 (2n-2)! 
ma nl-2)! on (n-DEP 


| 
= | CC_4) 2n-20 


6. Number of paths = — ("°C,_,) 


7. Shift origin to (-1, 0) w.rt. new system 
Number of paths = Number of paths from (1, 0) to (n + 1, n) 


1 o(n+1)-2 Af FADD nt+1.n) 


Cc 


(n+1)-1 


9. There are 2 possibilities either string ends with ‘0’ or 1 


ON 01 


= a, = an ze a2 
10. There are 3 possibilities ends with ‘0’ or ‘01’ or ‘011’ 
Q+ 01+ 011 


b, ~ bo a3 b. > m bi 
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11. b, =2,b,=22,b,=22+2+1=7 


b= Tea = 13 


bo Isc 7 424 


bo =24413+7=44 


Comprehension (0.12 to 0.13) 


e124 513! 
13. x, Rx,Rx,Rx,Bx,Bx,Bx,Bx,Bx, 
x, +X, oo a 5 


number of ways = **8C, = 1287 


Comprehension (0.14 to 0.16) 


Sol. AAA, SSSS, II, NN, T, O 


14. First arrange letters other than 2N, 10. 


LQ! 
Number of ways = ~ A 


Now select places for NNO between other letters 
X,L,x,L,x, ..... Xqhiok11 

=3 

x, denote number of places for 2N, 10 

number of ways = 3*!°C,, x 2 arrangement among 2N & 10 


LO! 3! 
'. Total number of ways =<——— x @@», x 2 = ——— 
31412! 10 31314 


' 


15. IC, x 69IC, x = 2700 x BC, 


a2. 


16. For first A to precede the first S, we must have an arrangement of the form 
x,5x,8x,8x,Sx, 
where in the place x,, we put from 0 to 3A’s with condition that x, 2 1, x,, X3, X4, X. 


2 0 the number of solutions of x, + x, +x, +x,+x,=3,x,21,x,20,2<k<5is 


3-140 = 6 
C= °C, 
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Once the first condition has been fulfilled, we have arranged the 3A’s and 4S’s in 


allowable configurations, arranging 3 + 4 = 7 letters, creating 8 spaces in between, 


say, as in 


Y Li Vaboyghy ctcees. y7LAYe 

Choosing the spaces for N and O is equivalent to solving the equation 

Yi Pye ¥e— 3, 9,20, 1Skes 

and so there are a oe ways of doing this. Once the spaces have been chosen for N 
and O, we may arrange them in just two ways so that first N precedes O. Once the 
second condition has been fulfilled we have to arrange 3 + 4+ 2+ 1 = 10 letters 
in allowable configurations creating 11 spaces between then. We now arrange 
remaining letters. 

X,L,X,[5x,L, ..... LigXip X, + xe... + a 3 

nec, y 7 ways 

= Total number of ways = °C, x !°C, x 2 x BC, x3 


Comprehension (0.17 to 0.18) 


11x10x9x 8x 
17. Minimum number of locks = !!C, = ec a 462. 
10 «9% 7x6 

18. Minimum number of locks each criminal must carry = !°C; = —~ rr a 

252. | 

Comprehension (0.19 to 0.20) 
R+W+G+B=20 R = number of red balls 
R, W, G, B are whole numbers W = number of white balls 


G = number of green balls 
B = number of blue balls 
19, G<3,R20,W20,B20 


number of ways = 203C, — 2048C, = 802 
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20. Let W=2k 
R+2k+G+B=20 2k = number of white balls 


R+G+B=20-2k 
10 10 
number of ways = °° K?C, = }°(11-k) (21-2k) 


k=0 k=0 


= 2{ xt?) _4a( 20x11) ay 


= 948 


Comprehension (0.21 10.022) Pell cocennaennnncennlfllhcnssenninnne 
21. Number of ways = °C, °C,—8C, 7C.) + CC, 8C, — °C, 7C,) + OC, 8C, — 8C, 7C,) 
= 2352 + 4606 + 3920 
= 10878 
22. Number of ways = (8C, 7C; + 8C, 7C,) + ®C, 7C, + 8C, 7C,) + CC, 7C, + 8C, + 7C,) 
= 1666 + 3626 + 2940 
= 8232 


Comprehension (0.23 to 0.25) 


24. "'C nl 


Middle seat empty nN 


Comprehension (Q.26 to Q.28) 


M,M;A,A;T,T;H;E;1;C;S 
26. Atodd places — 2A, 20A, 1D, 


2A, 3D 
a 6! a) 6! 516 
number of ways = 3C, °C, ——x— +3C, 7C, — x. =(113) 
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27. MM TT HEICS 


number of ways = 7! x 8C, = 28 x 7! 


a 


28. Number of ways= ,,, x 8C,x — =210%7! 


SECTION-4 


@ MATCH THE COLUMN 
1. (A) Number of ways = 3° — 3C,2° —3C,1°) = 150 
(B) Number of ways = *37C, = 6 


150 


(C) Number of ways = —- =25 


(D) Number of ways = 2 (1, 1, 3 and 1, 2, 2) 
2. (A) xbbbxcxcxcx 


A! 


number of ways = =, x °C,= 20 
(B) 2b, 1b Yc, 1ofrZb, 1b; 1c, 1c, 1c or 2bAMb; 3g 
x bb xc xcxbxcx, bbcebcc ; bcbbc, becbbc (same way starting with c) 
cbbebc, cbcbbe 
bbeccb, beccbb 
number of ways = 12 x °C, = 180 
(C) bebebe = 'C, 
beebeb or bebecb = 2 x °C, 
bbccbe or becbbe or bbebce or bebbee = 4 x °C, 
beecbb or bbeccb = 2 x 4C, 
bbbece ="C;, 
Total ways = 2(35 + 40 + 40+ 8 + 1) = 248 
(D) bcbcbe, cbcbcb 
becbcb, cbbcbe 


bcebccb, cbcbbe 
number of ways = 'C, x2+4=18 
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3. H-— Horizontal step, V > Vertical step 


6. 


(A) xHxVxHxVxHxVx 
5 diagonal steps may be distributed in 7 places in any fashion. 


The number of ways is equal to number of ways of distributing 5 identical 


objects over 7 persons 


_ a OF = MG = 462 


(B) Number of ways HVHV 
= aa OF 4 ae? =7210 


(C) HVHVHVHV 
number of ways = **8C, = °C, = 495 

(D) Number of ways = !'C, 

(A) ®C, @™— 1) 


every element belong to atleast one subset 
(B) "CQ" 1)"* 
remaining elements don’t belong to all subsets simultaneously. 


(C) Every element has choices only A,, only A,, ....., only A,,, none 


= Number of ways = (m+ 1)" 
(D) @e- 1 
(A) no. of ways = (4C,) 3 + 6 = 24 
(B) no. of ways = 10+8+6+4+2=30 
(C) each edge has ‘6 face diagonals skew with it. 


. nose ways = 12 x 6= 72 


(D) no. of ways=5x6 + 4x6 P f)_ 


1 1 = 
in same face face diagonal & edge in different faces 
= 54 


(A) a>b,a>c,a>d 
=> no. of ways = !°C, x 3! = 1260 
(B) a<xb,a<c,a<d 


number of ways = °C, x 3! = 756 
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(C) axb<cx<d 


=> no. of ways =**?'C, , = ?C, = 495 


(D) a=>b2>c2d 


=> no. of ways =4*19-!1C,) ,-1=8C,-1=714 


y 


(omitting 0000) 


7. (A) N=88C, = 165 


(B) NaC. 35 


(C) N=*C.4!— (AC, 7C, 344 4C, 6C.2! + am — 1) 


= 1006 
(D) N=4C, x4x3=72 


SECTION-5 


@ SUBJECTIVE 


iP 


*(a)=7 => a=P? 
"ep ts => g=P)’,P.,, P, are prime 
p2 
= ars 66 — p12 _~ 2 
g-ar = Pte. > ra P 
(pS p4) 
432 =d=c = PS - Fl as pe gr’ p,s Mp4 
1 OP 


=> 2433 =a? P'(P?—P,) 


=> P,P, =-3 


=> b=872 
5 = 10‘ways 
= 10‘ways 
= 10‘ways 
= 10‘ways 
5 = 10‘ways 


Total = 5 x 10+ ways 


2 
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e.g 50555 should be counted 4 times 50555 is counted in numbers having 5 at unit, 


tens, hundreds & ten thousands place. 


3. (4 integers have same remainder) + (2 leaving remainder 0, 1 leaving remainder | 
and other 3) + (2 leaving remainder 1, and two 3) + (2 leaving remainder 0 and two 
2) + (2 leaving remainder 2 and one leaving 1 and other 3) 
N= (3 a Or ah aC) ae Cc, a ea 26) As Cx. ae) ft or. 2°65) = CC, aC, 7) 


= 738400 
4. x, +X, +X,=X, X, +X gy, Z=X, 
x 3y=2 1 — 3 X, = (ie 
x “gy = Tomi 


(x, yi.) = (4, 4, 1), (7, 3, 1), (10, 228), (5, 22a 
Numbernpf6-tuples 9 =*7°C, “2, + ager ae 


ate 10 ce Os sac Ge aL y'C,? wy 
=9+ 30+ 36+6 
= 81 
5. Number of wayp °C, + °C,7C,’C, i CMC, Mw.) + 'C,'C, 
all of form 3k two of form 3k, one of form 3k, two of form 3k + 1 


one 3k+1,one3k+2 3o0f3k+1or & two of 3k + 2 


BK + 2 
= 15+ 735 + 420+ 441 = 1611 


6. Total number of elements in set S 
4x6 


=—— =6 
| 


Also total number of elements in set S 
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de 


10. 


With smallest length formed by vertices A,A,, A,A,,....A,,A, 

Number of As = 12 x 20 

With smallest length formed by A,A,, A,A,....., A,gA; 

Number of As = 10 x 20 

With smallest length formed by A,A., A,Ag, ...., A,,A,, number of As = 6 x 20 
With smallest length formed by A,A,, A,A,, ...., AjgA;, number of As = 4 x 20 
N=(12+ 10+6+4) x 20 = 640 

The number of points of intersection on the A.A, ,.=2 x 8 = 16 


Since, the lengths of these 200 diagonals are equal, they all are tangent to a same 
circle. Since from any point outside the circle exactly two tangents lines to the 
circle can be introduced, so any three of the 200 diagonals can’t intersect at one 


common point 
200 x 16 
=> Total number of interior point of intersection of 200 diagonals = 


= 1600 
N= ©, + 4, + 5°¢ + °C.=111 
Using 3 points Using 2 points using | point using all 


on the circle on the circle on the circle 3 interior 

and 1 interior and 2 interior points 
point points 

| = x 5! ="600 

) =35 x 5! = 600 

: =5 x 5! = 600 

Al =4x 4! = 96 

42 =4x 4! = 96 

431s = 3 x 3t=—T8 

4321 -=2x2!=4 

43251 =2! 

43256 __ = 2! 


2018" number is 4325671 
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12. Various forms of the numbers can be 
(i) abce15 (ii) ab150 (iii) ab155 (iv) al5b0 
(v) al5b5 (vi) 15ab0 (vii) 15ab5 
Number of numbers of form abc15 = 300 {102, 105, ----999} 
Number of numbers of form ab150 = 30 {12, 15, ----, 99} 
Number of number of the form ab155 = 30 {10, 13,-----97} 
Number of number of the form al5b0 = 30 {12, 15,----- 99} 
Number of number of the form al5b5 = 30 {10, 13,----- 97} 
Number of number of the form 15ab0 = 34 {00, 03,----- 99} 
Number of number of the form 15ab5 = 33 {01, 04,-----97} 


Number of common numbers in number of form abc 15 & al5b5 = 3 


Number of common numbers in number of form ab150 & 15ab0 = 1 
Number of common numbers in number of form ab155 & 15ab5 = 1 
Number of common numbers in number of form abc 15 & 15ab5 = 3 


=> Total number of numbers = 300 + 30 x 4+ 34+ 33 —8 = 487-8 =479 


13. 6Alike > 5 


6 
4 A like + 2 others alike > 5 x 4 x ot 300 
3 Alike + 3 others alike > °C, x —— = 200 
2 Alike + 2 other alike + 2 other alike > °C, = 900 


N = 900 + 200 + 300 + 5 = 1405 


14. 012304 a see) 
a! 5! 
e913 an —— 
012322 = a 


N= 240 + 150 + 100 = 490 
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15. Out of all groups of 4 consecutive even numbers, there is exactly one of the form 
8k + 4 which is divisible by 4 but not by 8. 


Number of four digit even numbers = 9 x 9 x 9 x 4 
N=9x9x9=729 


16. Elements 2, 3, 5,7, 8 have unique choice they all belong to both A & B. 


Remaining elements each have choices 


mly A 


{1, 4, 6, 9, 10, 11, 12} Ve nly §3 exacluding the case all elements belonging to 
none 


N=3/—1=2186 


‘ni Tie 


17. Let x,X,x,X,X<5X,X,X, be the eight digit number 


+X, +X, +X, 


x,\21&x,20 i>1l xX, gl 
=> N =a 'C, = "Coa 


| | = 
t Xo + Kg X, 4 


18. Ifa>1=>a!+b! +c! is even, but 34 is odd 
=> a=1,ifb>2, thena! +b! +c! is of the form 3k + 1, but 34 is of form 3k 
=> a=1,b=lor2 
Ifa=1,b= 1 @ 34-2 > cK<2 (-. 342 is not divisible by 3) 
c=l,d=1 
Ifa=1,b=2=> c! =34—3 is not divisible by 9 (- d > 1) but divisible by 3 
= c= 6 
*. check for c = 3, 4, 5 
=> c=3,d=2&c=4,d=3 
(a, b, c, dE | lewis, 2), (1,2, ay 
19. {0, 3, 6, 9}, {1, 4, 7}, {2, 5, 8} 
Number of (3k + 1) form numbers = 0, number of (3k + 2) form numbers = 3 


or Number of (3k + 1) form numbers = 3, number of (3k + 2) form numbers = 0 


or Number of (3k + 1) form numbers = number of (3k + 2) form numbers 
N= 1) 227 (CC)? CC CCP + CG) = 
= 32 + 16(20) —-1 = 351 
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yan A 

20. l, 2, 3, 4, 5 only B Total = 45 
none 


21. 


22. 


23. 


both A,B 
only B 
forAcB 1,2, 3,4, 5 both A,B no. of ways = 3° 
none 
forBcA no. of ways = 3° 
for A=B no. of ways = 2° x 1 


N= 4 — (2.3° — 29) = 4 — 2.3° + 2° = 570 


N = *C, — (32 + 32 x 28 +16 x 26) 


= 3616 
Ne 8x9x9 - 7X88 a 9x9 - 8x8 ee 
3digitno.shaving no.3 — 3digit no.s having no.3 & 5 1'3' at first place 1'3' of first place and no.5 


2x 8x9 7x8 = 249 


exactly one'3' at2"4 exactly one'3' at 294 or 3rd 
or 31d place place and no.5 


Let, a, = no. of ways in which A can get back the ball after ‘n’ passes. 
b, = no. of ways in which the ball goes to a fixed person other than A after n trials. 


"=a +3b,&a,=3b,_, 


=> 32-1 + 28 
a, =9 

= a —3)=a, =3 
a, = 37-3 


a, = 33-3243 


= 546 


_ 3()'-1) 


a ai a ee 


N = 546 =13x7x6] 


| Permutation and Combination 


24. Number can be formed using the digits (9, 9, 3), (9, 8, 4), (9, 7, 5), (9, 6, 6), (8, 8, 


5),(8, 7,6), (7, 7,7) 


“N=2x3431x34+1=28. 


25. If a=1,2°+(4—-1)?+(14+4)°=3 +1) +40 


26. 


27. 


= bis even 

No. of triplets = 1 x 2x 5=10 
Ifa#1,2?+ 36+ 5°=4.+ Cap 1 
=> bis odd. 

number of triplets = 4 x 3 x 5 = 60 
=> N=10+60=70 


Number of numbers of the form 7K = 14 

Number of numbers of the form 7K + 1 = 15 
Number of numbers of the form 7K + 2 = 15 
Number of numbers of the form 7K + 3 = 14 
Number of numbers of the form 7K + 4 = 14 
Number of numbers of the form 7K + 5 = 14 


Number of numbers of the form 7K + 6 = 14 
N=1+154+15+14=45 


CC, LL, UBB A, S 
A____ (2alike + 20A) + (2 alike + 2 different) + 4 diff. 
! ! 
=*C, oe a CC, as 4!=150 
ait 2! 
CAC (2 alike) + (2D) = 7c. + C521 =8 
CALC_ L or SorU 


N=150+8+3= 16! 
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28. 0 constants = 1 
1 consonant = °C, (2) 
2 consonants = °C,(2)? 
3 consonants = °C, — 3)2? 
4 consonants = 2+ 
N=1+10+40+ 56+ 16= 123 
29. N=P?orP,P, 
30=P,+P? or 30=P,+P, 
N =53,7 x 23, 11 x 19, 13 x 17 


30. a b Cc 
23 oe 24 
20 2). OF > 24 
53 5 a? 53 
53 5 5° Sime’, 53 
50.5157 53 53 


number of ways = 7 x 10 = 70 
31. Distribute 1 to 8 places. 


Now distribute 4 to 8 places 


Number of ways = 4*7C, — 8C, = 322 


=> N=322 
4! 
32. 0,0,1,2,4>43 x 1 = 36 
4x4! 


0,1,1,2,3> ye 
4! 
3! 
Total number of numbers = 36 + 48 + 16 = 100 


0,1,2,2,2 74x —=16 


33. Number of dolls each girl has got = °C, = 15 
. Total number of dolls = 15 x 3 = 45 


f[ Permutation and Combination bees 
34. 3™1s of form 4k + 1 or 4k + 3 according as m is even or m is odd 
5" is of form 4k + 1 
7? is of form 4k + 1, if p is even, 4k + 3 if p is odd. 
= Number of divisors of form 4k + 1 =3 x 5x 8+3 x5 x 8=240 
[3™, 77, m & p both odd or both even] 


35. Sum =[(2+ 4+6+ 8) x °C, x 2! + (Lagat 5 + 79x CRG | 
(10° + 10! + 10?) 
= (400 + 800) x 111 
= 133200 
36. 


1 unit 


6 westward, 1 eastward and | northward move 


number of ways = zi = 56 
2016 
Jie arb =a, ct+d= 2016 = 2°. 32-7! 
= (2016 _) 
number of (a, b, c, d) = dai a aa 
> \ 
5 (2017- fa, +70 2016) 


= 5017 x 36 —2(29+ S gee) (3° + 31 + 37) (79 +7%) 
= 59508 


38, 2100 4.7100 + aIC| = QIAUBUC|— 101 4 JIC 
=> |C)/=101, |AVBUC|=102 
Minimum value |A 7 B A C| = 98, when n (A 7 B) = 99, n(An C) 
= 99, n(B nC) =99 
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only C 
both A and B not C 
A and C, not B 


B and C, not A 
N = 62003 
number of divisors = (2004)* = 4016016 
40.  9,1,2,3,4 
chek od 
0,1,2,3,4 
1\ Fee, 
0,1,2,3,4 
1 a9 -s! 
1 9 9M9 2] 


Number of ways = 5° + 57+ 5!+1=156 


41. Consider the sum 1+1+1+.....+ 1, being 10 terms in all. We can break then into 


1 or more parts (10 parts at the most) by either putting or not putting parenthesis 
after the 9 + signs. 


This can be done in 2!"! ways. 


For example 1+1+1,1+1,1+1+1+1, 1 =3, 2, 4, 1 is one case and so on. 


Unacademyplusdiscounts 


We are having the best collection of books. 


) @unacademyplusdiscounts_link 


. ° e ° ° ° e ° e ° e ° ° ° e ° e ° ° ° ° ° e ° e ° e ° e ° e 
. ° . ° . ° . ° . ° . ° ° ° . e . ° . ° ° ° . . ° ° . ° . ° . 
e ° e ° e ° e . ° ° e ° ° ° e ° . ° . ° e ° e ° e ° e ° e ° e 
. ° . . . ° . ° . ° ° ° ° ° ° ° . ° . ° . ° . ° . ° . ° ° ° . 
e ° e ° e ° . ° . ° . ° . °, . ° ry ° . ° ry ° . ° e ° . ° e ° . 
. ° . ° . ° ° ° ° ° ° ° . ° . ° . ° ° ° ° ° . ° . ° . ° . ° ° 
e ° e ° e ° e ° e ° e ° . ° e . e ° e ° e ° e ° ° ° e ° e ° e 
° . ° ° . . ° ° ° ° ° ° . ° ° ° . ° . ° ° ° . ° . . . ° . . . 
e e 
e e 
. ° . ° e ° e ° e of e ° e ° ° ° ry ° e ° e ° e o™™ ° . ° e ° . 
. ° . ° . ° . ° ° ° . ° ° ° . ° . ° . ° . ° . ° . ° . e . ° . 


° . 

° . 
° ° ° ° . ° ° ° . ° . ° ° ° ° ° . ° . ° . ° . ° ° ° . ° ° ° ° 
. ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . 
. ° . ° . ° . ° ° ° . ° ° ° ° ° ° ° . ° . ° ° ° . ° ° ° . ° . 
. ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . 
. ° ° ° . ° . ° ° ° . ° . ° . ° ° ° . ° . ° . ° ° ° . ° ° ° . 
. ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . 
° ° ° ° ° ° ° ° ° ° ° ° ° ° . ° ° ° ° ° ° ° ° ° ° ° . ° ° ° ° 
. ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . 
. ° . ° ° ° . ° . ° ° ° . ° . ° ° ° ° ° ° ° ° ° ° ° . ° . ° . 
. ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . ° . 
° ° ° ° . ° ° ° . ° ° ° ° ° ° ° . ° ° ° ° ° ° ° ° ° . ° . ° ° 


CHAPTER 


4 BINOMIAL THEOREM 


SECTION-1 


@ SINGLE CHOICE QUESTIONS 
10! : 

1. General term = V2 335 
rist(10-r-~—s) 


(r, s) = (4, 0), (10, 0), (4, 6) for rational term. 


n-l n-l n-l 
2 2 +1 72 2n+2 
2. 2 (a, +a,41) = LOC, +" C.41) = 3 " Ca = Cis ae 
t= r= 


r=0 


3. Coefficient of vin (1 + x)" (1 — 2x + 3x? — 4x? + 4. + (Afr + 1) x 


(D7 (r+ Dx 


= coefficient of x’ in (1 + x)™? (I— Cx)" + - 


="2C 
4, (1+x+3@x’yP  —- = aggigex + ax? A... tax) 
Put x=1 4° =a,ta,ta,t+a,+....+a) 
= I 0 Siae,— 2, + a,— a, + B...— ays 
A = 2(a, Papen... + 2,5) 
=> ay Ga ae new aye = 12 


100 
5 24 sayiee £ one ktcrs) 


100 

Putx=1 =a t+a+at + ¥sin| 
; 0 1 T a, UT Sp arevavet T A100 t Ss 
0 
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100 " 
x=-l, 0 =a)—a, +a,—a,+..... t+ Ajo9 — > sin{ ™) 
t=0 
Adding, = ag aot ag es + Argo) 
= Big Fay gS sans rag =? 
a X n n-r 
die ba n 7 > n 
r=0 Cc. r=0 an 
1 
= 2T, =n» a= nS, 


(1 + i) aie _ ne! = ]+ ma nt mC nW fs mc nw +: oh mia n= 
e il mo} 3 seeee m 
Put n=, 2, 3, 05 n and add 


(1 a na _ ym =nt+ aS, ae m1 aS. as ol a 4 + ~ i 


=> a'Cc.s, ae aia Oe 4 oS, + at ml aS A (n a ie -_ (n ae 1) 
y Mee ag? = 5 (nC? + C2) 
r=1 2r ral 
cS n-l n npn2 
7 Gi" C4 Ge Ce 
r=1 


| 
=— (n ans oe + Oo 1) 


n AG? 1 n 
; i > en 7, 
rort+l (n+1) r=0 


1 n 2n+1 
= > "Cy Pro = Cot 
mano (em 


. 2CC, + °C Gree.) +™'C, 
= 2°7'C;) + a oe 
— (nt+)n(n—I) ‘ (n+])n 


P| Binomial Theorem 
at @ 1 n atl 
11. S= 1 — © (-)' — 
nh yeas Serres. y r+l 
1 Ton ys n-1(_])F 2 
xf ) cies ) Coa 
(n+1)|r=0 rtl =o 60O lod +1 
[ n-l (_ rn-l n-2 (_. rn-l 
_ 1 1 re ( 1) C, al 1) Co 
(n+1{ n+l o0)60Udr +i T=0 r+l 
1 [ 1 1 ™2(-]) n-2 n-3 m=z 
- + +5 ) OL Fey Crt 
(n+1){ n+l n +0 r+l 1=0 +1 
1 1 1 1 1 
= a + ——_— to —— + | 
(n+1)|(n+1) n (n-]) 3 2 
Alternate : (l—x)"= =e 1) "CE 


Tees 0 Fee 7 n (-1)' ae. xt 


x(n +1) r=0 r+1 


1 #a-w1) SCONE, 
(n+l)y\ 1-G-x) J) te 


t 4s n+l 
= —_| eT 
n+l 1-x 

1 1 


eae tte +... xX" )dx 


1 [ 1 1 1 1 
= ee + — 
n+l 2 3 n n+l 


12. S= ) (r-2)"C, +24+n 
r=0 
=n.2"!_2™lid+n 


=(n—4)2"'+n+2 


| 


427 
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n (_})/F 2 1 11 
3, s= y OY GS = fg x4ytax == J —x2)%ax 
r-0 (4r+2) 0 20 


1 1 1 
I= J(l-x?)"dx =x(1-x?)" yt 2nf x?(1-x?)" dx = 2nl,_;—2nl, 
0 


—_ -2"n(n-1)(m—2).....1 

(2n+1)(2n—1)(2n—3).....3 ° 
2" n! 

SR 


14. Coefficient of x” in 
( 2 3 = n-l1_n-l yn n\ ( —4jnyn = n-l_n-l a 
x Kk x re 0 ae W 1) x (-l) x yf 1) es — a 


uM 3 (n—1)! n! n! (n—1)! 
Pal 5. ela " (Cu . yy" 

nt! Im-)! Biin-By | n! 

_ ©) 


15. Coefficient of x™ in (x? + 1)°° (x + 1) =!°C,, 
16. "C,+°C,=36="'C, = n=9 
9C,(2") "ee" 


8 =) 27 
9C,(2*)§(2*)! 


=> = 


17. $= YC) fetede nt] nC 


r=] Tr 


a [cfas ee xdx| 
0 


| Binomial Theorem Ee) 


ipa ac Wl 


ae (C2 


1 n 1 1 
= (tee dx = | I—x)"'dx = [x™'dx == 
0 (1—x) 0 0 n 


18. "C.(1-x)(-It =x" 


=0 


=> SC C(- 1) \- x) t= ae te 


r=] —-xX 


= 1% Cx)" ae = utes? +x +...4+ x x 
1 


no = r-l = fi = Dp Se n_ 
= Jy ED eg .* 1x 1x 1 ay x 1 


r=l r 1 D) 3 n 

nn 6 rl oy 3 vn 
= 5 fee) ("x Bid -x ey , -x') 

r=l r 1 2 3 n 


19. S= ae _ ce 4 ot) 4 eG 4 mC) = or 4 yc.) wy + + aye 


Gat + Ca) 


m-2 


— ea a 

n 3(n+l2Fr i > 2 : 

20. 20 |— gar | = Dre 1-1) = > @-r) ay) 
a r=0 r=0 


rt 
= (nt 42-4? 
r=0 r=0 


Yo ies 3) (n(n 2)" 
6 4 
_ n(n +1)" (n+2) 
12 
21. Coefficient of x" = sae + mae de anH1C, fing oo 241 


= | gentl — 92n 
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22, S= > AG { ¥ [au= 1 Cac: ed 


j=it+l 


_ =n ( s "C43 c)| . 


j=itl 


n? 2 
=> S=—> "C, =2™ 
2 i=0 


- ( 1 L\f ig ) 
L7G, Toe : "Cy “Cm 


n 


If ris odd, n—r is even 


n f | n 
24. ys CG, qn” r b' = > n+l Ca a™ ph! 
r=0 C+ 1 n+l r=0 


= a 7 Db [(a ae _ antl} 
Puta=x° b=2 4 
n pnt = x2nt2 


wu C x? 2. 
=> , we n—Zr 23 
aM 2)" Gane_# 


25. n> r “Ica = n> (r+1) (r—1) sa ON p' qo +n>. ake OE p' q’* 
r=1 r=2 r=1 


= n(n— 1) 2 (r—2)"°C__,p'q” * +3n(n—1) 2 7 C&p'q? + nd "Cua 


=n(n-1)(n—2) }) "°C, ,p'q”* +3n(n - 1) p°(q+ p)?* +np(q+ p)”" 
r=3 


= n(n-—|D)@ — 2) p? + 3n(n dl) p= np 
= np (n= 1)@—2)) +3M@— 1)p+1 


18-1 r 19-r r-l 
6. Tk SS fo| 2) (2) >"c,(4 (2) 
2 3 2 3 


= 2(19 —r) > 3r => rs 


g 
get. => rt+l2— 


Binomial Theorem 


= 2 = r= 7 
1 11 l - 
Greatest coefficient = '*C, (2) (4 
2 3 
“C2 | 
27. - = n=2+3r 
Ca 4 
a oe 4 
=> 4n=9r+ 14 
One 10 
=> n=8 


28. a= mas (a = <0 = as OA 


b= eT 
( ( +b)" \) 
xray (| | 
; xt+a 
29. Coefficient of x’ in | —— ~*~ * 
xtb | 
xta 


= coefficient of x" in [(x + a)"— (x + b)"] 
= a ale = b™*) 


30. T.., = "C(x sina)?"* (ses) 
x 


For term independent of x, r=n 


= Tai = SC [ 


SECTION-2 


@ ONE OR MORE THAN ONE CORRECT 


P n Qn 
eas 2 C. 
2 2” 


1. DEC Mar) *C,J=n¥[™'C, «((n-2)"C, «)] 


2 = il n-l 
=i 2 Crp Cpr 
r=1 


oe 2 2n-2 
E n C3 
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— n2 2n-2 _ 2n—2 
—n Cio ~~ n(n ~ 1) Ci 


_ 2 20-2)! _ n(n-)(2n-2)! _ 
~~ nl(n—2)! (n-DMn-))! 


n(n—1) ce 


7. SC re => Gy "C2," 
r=] r= 


n-] 2 


=—n coefficient of x" in (1 — x”)"! (1-x) 


c,pre 7 ep n-l 


3. S=2> 


r=0 


r+l 


~ (ntd¥ 0 


» n+l Ca (-1)’ 


= . = [d _ li > ei] 


: (p" C0)" 4 0 if nis even 


n+1 — if nis odd 
n+l 


4. 08 -1)"=(&- 1) +xt+x7 


Coefficient of x" in (x? a 1}? = "Cade ‘o- "Ca; aig gays ana Cig 7 eeeee =F (-1)"C,a, 


+ "C,C)*a, = coefficient of x" in (x?- 1)" 
f= 


2n 
"C,,(-D? ="C, if nis multiple of 3 
= 3 
0 if n is not multiple of 3 


9 
x(1—x)= > °C,CD'x"? 
r=0 


(d= ae Y 
0 


9 °C.’ _ 7! 9! 
r=0 r+8 17! 

7 7x6x5x4x3x2 _ 1 
17x16x15x14x13x12x11x10  17x16x13x11x5 


Binomial Theorem =] 


6.0" Co Ca a Cs a 


B= Oe alee + OF ea + Ca at... 
a+f6=(x+a)" and a—-B=(x—a)" 
(x +a)" (xa) = (01+ BY — (a - By? = 408 
(x +a)"-+ (x — a)" = (01+ By? + (ot - BY = 2(02+ 8) 
(x +a)" (K—a)"= (x — a’ Ge B) (0 sR OSE 


fe deg => aoe > Cx 
D5 — 
(25-—r)x a 
r 
Tt 
=> xX> 
25-1 
r+l1 
Ts o T42 = X< 24—r 
Put r= 12 
12 13 
—" —> <— Xs 
13 ]2 
8. CC, + °'C,+ HEC, +... + ™C,,) + 20 'C_faeee + ..£aC.,,.) 
POCO Cat Cyr et Cat PC) +20) 
~ a. Se a 20 Cnt + moe, + yn Tae F ia Ore OC aa) 
~ ao +2 one ~ "Ce + men, 


9, (1+x+x Jae a,+a,x+ax “ey, + 22a 


x>- (1—x+ xpi ax tax BR axe t ta, 


aga, =, a,a5 zig aa, = a3a4 3 cee Aon 1 Aon 
= coefficient of x"! in (1 + x? +x*)"=0 
1 | (14V4x41)" (1-V4x41)" 
10. 
V4x+4+1 [ 2 j [ 2 


] 


II 


[PC FC, 4x 1) + °C4x PIP ta FC yet 1] 


> n=llorl2 


i. 2! 


i. "Oey 2 le 
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12. n(1+cx+x’)* "e+ 2x) = DL ra,x™ 
r=0 


Put x =-l, 
Put x= 1, 
=> 


“o(r+2\r+l) (nt)\(nt2) 49 


» n+2 Cas (-2)'*? 


= so [0-27-14 @+2)2] 


1 ae 
(C)"42n43 _ a if n is even 
2(n +1)(n +2) 1 f nis odd 
n+ 
2n 


1 


2n 
-n(2-c)"=g¥ ra, 
r=0 


2n 
n+ c)"= Dir.a, 
r=0 


2n 


> (2r+Da, =2n(2 + oy + (2 ey" Aen + 1) (2+) 
r=0 


13. a,=a,,. Vr eA OA, 2...., n} 


ay ta, tay +... tay y tay + ay +... + Ag, = 3" 

i i i | 3" ap 
=> ag t a; t ay T ee I an-l = aT 

2 
2\n A 2n 2n-1 2n-2 2n-3 
(1 — Nex age ax” Ut ae ax t+..ta,, 
. 2 2 2 : . 

=> ag — a; +a, —a3-4...+a5, =Coefficient of x" in (1 +x?+x*)" 


=> aj—a’t+aj—a;,+..+(Cl) 


= as 


a, —(-l)"a2 
2 


2n 
n(1 + 2x)(1+x+x2)"!= Drax"! 


r=1 


n-l,2 _ 
any > 


2n 
n(1 + 2x) (1+x+x’)"=(1+x+x’) ¥ra, is 


r=1 


Binomial Theorem 


15. 


16. 


17. 


Equating coefficient of x" from both the sides 
nla 24,4) = (er Lda, Fra. = 1a, 


=> (r+ la, =@-—n)a,+ (2Qn—r+ 1)a,, 


1 n n n 
mie Ca Cte Og 


n-l 


"Cy +7C, +C, +...+°C 
Also, PCr C, Ae, }* < _o fil The FF Me 


n+l 
\ 
=> P< 
n+l) 
2n+1 x2 2n+1~n2 2n+1~n2 2n+1~n2 _ 4n+2 
Co+ OC +” Glam C1 =) Cad 
2n4+l1 ~n2 2n4+l1~n2 2n4+]1pnn2 2n4+l~n2 2n+l~nr2 me 
Ce ae ie CO 
= Sade 2nd 1 (4n+2 
n _— n — _{ 7m 
= 2 C= Coe = Al Casi) 
r=0 r=0 


(25" — 8") — (20" — 3") 
= 17/5"! + 25°78 + 25% 387 + ar 8k — 207! — 20773 — 
= 17x 5k=85k 
Ifm<k 
Coefficient of x™ = Cs os Ca aD 2G. Se sees te om 
= Coy + glen + ) a ey "c,, 
— ae = oer 
If k<m<n 


Coefficient of x™=™C,,+™'C,,+™?’C,,+..+°C, 


= as Ore 


ee 
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18. Coefficient of x'® in (1 — x*)°°(1 — 3x + 3x? — x3) 
-_ —3(°C;) = aC) 


ee ae . 
l+x' yp (34+2x 


; 2x") 
Coefficient of x'° in =2%°C,, 


x 
19. Coefficient of x°° = 9%, + 2 Cy +3 9 Cyg t....+ 49 °C, + 50 SC, + 51 2C, 


_ [ 950 951 952 1000 950 951 952 999 
=( Coe Cit Coa Cp) +( ~~ 4}. ony 


— 10020 
50 


20. °C,x3x78% = 106 


3+2logig x 4 1 0° 


=> X 
= (3+ 2log,, x)log,, x =5 
5 
log,,x=-—, 1 
=> S10 9 
> x= 10°?, 10 


1. PaO "CO I "C4 acs 


i n\") 


= Re| (1 4 i) | = Rel c } 
=v cos( | 


Q, ="CaemeeC, —"C, tou. 


= im((1+)") = 2"*sin( 2) 


22, 1H Sx Sr ay Pa Gd Pash Fiissnats 
f(x) =(1 + x? + x9) =a, ax +....... Page ciel 
a=d 


p(x) = (la = bat DR ce Dyk” Picies 


437 


g(—x) = (1 — x? —x3)! = by — Bix FF DX Oto 


=> b=c 


Clearly d is the largest. 


23. Broo = a ye O97 cae Sai anerers an 


100 100 


= ce er 


99 100 101 200 
B= C+ ° C+ C,, +.....+ om 


= Ce 
n 2n+l 
34. (53 +8) (53-8) + = 2(21C,(5V3)'"8 + 21,53)" 78" +... 
= [x] + {x} -N=2k,keI 


O0<{x}<1 and0<N<1 


=> —1 < {x} -N<1 and {x}-Ne I 
= {x} -N=0 
= XN = x{x} =(11)4 
4? 4970 
25. a, +a,+a, @..... + ae a4,= = 2° (2” 24y 
ayy = 2° 
=> N=24 ‘oy —1) 
0 if niseven 
=> a,—a,t+a,—a,t+...= 41 ifn=4k+l kel 


—l if n=4k+3 
216 (aS) P= 1k 7 
= last digitis 3 ifn=4k+3,keI 
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28. 2—-2%7n+ 1) =27(1 + 7)2-7n-1] 


SOO Cs aa) 


n+k 
us Cc 
29. S, =} —2 
K-02" 
d n+l n+2 n+n \ 
= coefficient of x" in ag x) i+ (+x) 4 dl ~~ ee ae 


(l+x)" (ig ‘ a 


= coefficient of x" in 


1 (a ra xn —~ 21 Bi x)" 
a (x—1) 


= coefficient of x" in 


= coefficient of x® in — (21 (1+ x)P—(1+x)™)(14+x+x?+ 


- 00) 


= (2"" a, aC, aC as t 4 1c) = ‘Gae?, -2 oo OF 4. ae +,.4+ pene 
| 5201 _ Op J 
_— = 2 n+ _-9 n+ ae Qn 
2 2 
30. Coefficient of x'='C,+ “'C, + Cp.. +7C,="'C., 


Coefficiengigm*' = “| Cater, + OC C. =e Co 


n+l — ml = ie 
Ca Ce — n—-t=t 2 


n— 2 . 
= t= —— their sum ="”C,,, 


| baeeel 
SECTION-3 


@ COMPREHENSION TYPE QUESTIONS 


Comprenension (0.1 To 0.2): 


n : n : : 
> Ok amd b ailtha(nr)B) = > C (ae Bn (be!) 
r=0 r=0 

4 (ae® +4 bei4y" 


= [(acosB + bcosA) + i(bsinA — asinB)]" 


Comprenension-2 (0.3 to 0.5): 


ar 1 (r—1)(r+]) 


= + 
a °C. Aer *C, 
n r+2-3 
= ay (n 1) 2 ‘aaa Oe 
n 1 
“e+ (a+ 1)@+2) La 30+) ag aa 
r=0 C3 Os 


1 
=a,t@+ Ia »(a,, a Newnics 1) 


=a, + (n+ 1+ 2) ag —3(n + 1)a,4; —n(0+1) 


Clearly A, =4 


4 Bx Gx D,x? ACh ae =(4 ar By 1x Ar Cx aS avai =o 


=4+ 4B, .x+(4C,, + By, )x?+... 
=> B,=4B,, and C,=4C,_,+ Bz, 


B, = 4B, =4 B, =... =4°"B, =—-4* 
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G.= Bey +4C. = 47? + AC, 


= Ark2 aay 44°) 4 4? Cx 


= Ark2 4 4rk-3 + 42 (4?k-6 + AC, ,) 


= 4?k2 4ek3 4?k4 VC.» 


= A2k2 A2k-3 42k4 rok Ak aL NG 


4k (4* =f) vet 4 
~~? 3 


Comprenension-4 (0.9 to 0.10) : 


9, Sum=17!C_,+2"°C_,+3"™°C_,4... (n—rt DUC., 


= 1@. + arr "CG ..+ wf “a CICA iu Chea PCa) 
Te fg 'C,_,V7C,_,)+ a 0 
="C 4 at @) n2C t4 2c iG + t@ 


1g 1 19 


= ae rr 


"Cy ntl +)™C,,, n+] 
ae r+1 @M+D°"C, rel 


SECTION-4 


@ MATCH THE COLUMN 


10. A.M. = 


ie 


1. (A) S=— > pen j)°C,4°C,jg2 2 YC, "C;-S 
N  Osi<j<n OSi<jsn 
1] (2 ra 1 
= = > »'C, "Ci; => & gel = 5 °C a SC) 
OSi<j<n 2| \i=0 i=0 2 
(B) S=ald *C,) + @.°C,) +3 °C) +... (a-—1 "C+ OC) 


n n 

n 2 n-l = 

=n2 ir Co=n > Cea 
r=1 


r=] = 


| Binomial Theorem Ee 


Alternate: S= YY (i"C;+j"C;) 


OS<i<j<n 
S= 5 YL (n-i)"C,,+@-j"C,,) 

O<i<j<n 

> gen YCCG+C)=nd *C,=072" 

0<i<j<n i=0 
=> S=n? 2"! 
(©) S= > Y(-itn-HCc.4-"C,_,)”] 

O0<i<j<n 


28=2n WCC ac) =20) n3* C7-2 SMD 7C, °C, | 


O<i<i<n O<i<j<n 
=n] (n+)3 "CP AOC, + "Cie BCy ++ CP 
i=0 


= [(ngt 1)" 2") 


2. (A) 3232 — OS — 1) =3k+ 1 
262" = 9.41 + 7)§=7+2 
(D) 32620" = 250K) — ACL+7)* = Ty + 4 
(B) 5° = 5(26 — 1)" = 13k -5 = 13 + 8 
(C) (18 +2) + 4) = 9k + 213 + 4 = 9k + 24@9~ 1)* + 209 -1)8 
=9u+2-—2=9u 
w) 7-371)? Rs 
ai ve, () a) aw?’ 
=> a=8 = a=2 
(i) _____-<Syep 


1 "rsp (t—p)!(4—r)! 


4 
: 4- 
=> 4 C,2 P= 32" = 65 


p=l 


(C) Coefficient of x’ in (1 —x) (1 —x*)* =-(“C,) =4 


p-lr-pTi(4—r)!(r—p)!p! p 


(D) ¥4C,(r-2? = 
r=0 


442 | Advance Problems in Algebra for JEE 


a | hy 


4. (A) Coefficient of x*= — rf 2? + ue 273+ rr 2* 3? = 3660 


+ L 


(B) PGs aa Or = a ore 4 me OF en _ mC. or de 
= coefficient of x"! in "C,(1 + x)?-— "C+ xy? +... 


= coefficient of x!! in (1 + x)?— 1)! 


= coefficient of x!! in x!(2 +x)" =2" = 2048 


(C) °C, °C, —°C, °C, +... + > GBR, 
= coefficient of x° in [1 — (1 —(1 + x)°)] 
= coefficient of x° in[1 =(-x (1+ (1 +x) +(1 +x)? +(1 +x +(1+x))] 
= coefficient of x° in[1+x°(1+(1+x)+(1+x)?+(1+xp+(1+x)] 
= 5°= 3125 


11! diy lil geri! 
(D) Coefficient of x*= . +_£ 
Algepe| 8! OF 219) 


= 990 
5. (A) (V2 —19 + (V2 +)? = 20°C,25 + 9,24 + 9C,23 + MC, 22+ °C,2 + C,,) 
= 6726 
=> x+ — = 6726 
x= (V2 l) 
=>  x?~6726x+1=0 
= x acs — VG | 


(B) (v5 +2)’ — (5-2)? = 2(7C,53 2 + 7C, 5? 23+ 7C, 5.25 + 7C, 27) = 24476 


Let x = (V5+2 
x = 24476 
> x? — 24476x —1=0 
=> x = 12238 + (12238)? +1 


(C) (17)°5°= (290 — 1)!8 = 1000 k + !8C, 5, 290 — 8C,,,(290) + 1 


=> N=681 


Binomial Theorem [Ea] 


Z | P is | ee 
(D) Let K= (2+V3)°, 2Q4+v3)4+Q-V3) 


=2 (°C,2° + C5243 + C, 22 3? + C33) = 2702 
x+ = 2702 
>  ¥2-2702x+1=0 
a x= 1351+ y(1351) —1 


SECTION-5 


@ SUBJECTIVE TYPE QUESTOINS 


u 1 1 1 
->¢@) ss Geers 
1. S 2. ( ) a Guerin k 


= (us "Sh x 


k=1 t=10 

n eee 
= YC, J —dx 

k=1 9 1-x 

ts n, (ek 
=<| > Gly c, § Wx 

0 k=0 (1—x) 
weet ‘ 

1-x 


a 


= fa a) dx 24 | dx = = 
0 


0 n 
19 
2 (15+ 220) + (15-220) =2 (9C, 15! 2=!2C, 15!7 (220) + ...) = 10k, 


(15+/220)" +(15-/220) = 10k, 


5 1 

d a 
_ | 154/220 3 
= (15-/220) +05 —V220)" <1 


[x] = 10k—1 


3. x = (V3 +1)" and y= (V3 —1)"" 
[x] + {x} ty = (V3 +)" + (3-1) 
[x] +1=2' | (2+ Pe ie (2-3) | 


= 791009 x aaa OF 71009 + mes 91007 3! + 
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1009 3 2503 4 1009 504 


Ix] +1= 71011 Vv via 4, 41009 CG 92 3503, 1009 7.3" | 


1006 


odd 
[- {x} tye (0,2) > {x} +y=1] 
= Nis divisible by 2'°'', hence divisible by (16)”*” 
4. $= .—5c, “0, +... +5C, gy 
= Coefficient of x°an °Gg1 + x)°— °C,(1 + x) #...+ °C, + x) — °C,(1 + x)? 
= Coefficient of x° in ((1 + x)!°— 1)? 
= Coefficient of x°in x* (!°C, + C,x + 4+ °C,ox’y 
= "Cy OCH CC, 
=5x 10*x5x9 
= 2250000 
5. (7-17 HG + 1)" = 49k + 2007 x 7x 2 = 490+ 24 
6. sal Ot Oo _ aa, gor +N RC." Ce 


= Coefficientiof x’? in °C,(1 a2? — Sata x)!8 + °C, x) — °C, + x)44... 


~ "C(I + x)’ + "Cro 
= Coefficient of x’ in ((1 + x)’ - 1)!° 
= Coefficient of x!” in x!° (2 + x)'° 

= 710 


| Binomial Theorem [== 


(6 =| 


(b_ c 
b* —ac a .% a 
c? —bd “(eae c djec 

b- Cc 


i= 3) 
3440) a a 
~|n-3 n-4/¢ 3c 
4 5 
8. Coefficient of x°y° in 
5 5 5_ S50 5a. 5 oes 
(d+xpd+yy «+t+y) =2 C, Cs, C55 hs C; 
656l-r or 
9. T,,=C.7 3 11 


r=9k ke 1, 2.3, 50,729 


= Number of rational terms = 730 


10. s= 3 {$c c'c,} = 5 (Sc, 


6 ; 
= > °C\(2'-1) =3°— 2°= 665 
j=0 


11. $= "CSP IC, + ...C.)) alae, + Cs +... ICI... 
+ =f @a C'Csp as C51) aa C59'Cs1 
= Co Jt VE ae +...4 Cee Ox) +4 ae an oh a GF nC. ++ a Oa Cz) 
a Cec. ae es Sra ++ Ce Ce) ee CCC; of MO Ca) ih ad Bae OP 


— 101 101 101 101 101 101 
= C59 + Cag + Cag + $C, FO Cy Co 


101 
_ 2 — 7100 
2 
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r rl 
12, Lgl {1 = ora 7) i ON Aix) 
=> ss |x|>2 
r 8 
o 16r 
=> 
KI Sap 
16(r+1) 
Tail? (Taz) = |x| < 
3(10—r) 
Putr=3 => 2<|x)< ot 
21 
64 
2) (25) 
= 7 [ 1 21 
n(n+]) _ 


13. Coefficient of x 2 | =—-7+ (1-6 + 2-5 + 3-4) — (1-2-4) = 13 
3(27)" B(28 — 1) "agar 25 


14, 
28 28 28 
gre 25 
= 28 }-2 
an-l r(—])" 1 2 3 (2n-1) 
15. = =— + - A isuceneonets 7 ial I 
2 ae) S, a age mn ( ) 
S= Go, 20-2 a. r.... = 2A) 
Cc Coa? yp. "C, 
Add (1) and (2) 
an |, li, | | 
[ mq tae Bat =o) 
en@n+ynf (to tyr 1) fi 1) 
~ (2n +2) as & mG) Gare mG) Garon iC. ) 
P oe \) 
a tae exe mic) ) 


2n-1 


| Binomial Theorem 


447 


16. 


17. 


18. 


19. 


20. N 


= 2Gn+D/ >| - n 


~ (2n+2)\ 2n+1 (n+1) 
9 (-1'r 10 
Put n= 10, = —— 
2 one 


3n 
(1+iv3}” =@"Cy—™C,3+™C, 3? "C, 3° +...) + i oamtimesC, 3 + °C, 37 
3n 
—C, 33+... 3)? *C,,,) 


=> V3. P°C,—*C, 3 + Bers" —C, a = 11 + iv3 ee 


3n 
T 


= Im( 22") =0 
Coefficignt of x* in "C,(1 + x)" —"C@l + x)*tgipuename x)?" ? Bag (1 +x) +.., 
+ CAYC, (49)" 


= Coefficient of x" in (1 +x)"((1+x)—-1)"=1 


(1—xy = 1 Se —4x(1 -x) 
@ —x*)=((1—- xy) + 3x(1 4x)" 


= ¥°C,(1-x Bx(1-x)! 
r=0 


= y "Cd —x) "3 


r=0 
= a.="C_3! 
n no a 
= » 4, =>) aa 
r=0 ir=l0) 


10-1 


12> el be 


T,,, 18 rational for r = 0, 10 
Sum of rational terms = '°C, 2° + '°C,, 3?=41 


_ (7418) 
— (342) 


448 
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2. °C" = 2G 


=> m*—9m+ 14=0 
=> m= 7, m = 2 (rejected) 
Ty =21 
1 eC A el 
x " 3 )) ( 5803 | =] 
= log,9(10 — 3*))3**=0 
= 3x _40:3% +9 =0 
=> 3*=9, 1 
=> x =0, 2) 
14 
22. 5 mC RC, = (C3) — m=9 
: 5 
6V2x —x—-10=0 


x— 6/2x +10=0 
(Vx -5v2) (Vx - 2] =0 


x = 2, 50 (rejected) 


Yo Jodgiu 


Hence, x = 2 


x-6 6 
“C23 BS x-12 x-12 x-12 


23. we =2°33 =O =62 
*C__,2? ay 
> a> —3 
=> x=9 


24. (5+V2 "+ (5— 2V6)"=2k, ke I 
=> [x] + {x} +N =2k,0<N<1,0< {x} <1, {x} +Nel 
= {x} +N=1 
x— x? +x[x] =x —x(x— [x]) =x(1— {x}) 


=xN = (5+ 2V6 )"(5— 2V6 "= 1 


| Binomial Theorem =| 


25. (V2 +1)6+(V2 —1)6 = 2(23 + 6C222 + 6C42 + 6C6) = 198 


[x] + {x} +N = 198 
{x}+NelI O< {x}+N<2 
{x} +N=1 
[x] = 197 


=> 
=> 


t vy (1 (el aay i 
26. [2+ toy =PCg2P + 2C, 2% | dS | + OC, 2 FS] tae $C, 
X XK x xX xX xX 


r l 1 r+l | n 
+(44] ce a G44 —— +4 
x x x x x x 


= Number of terms = 14+24+24.....42 =2n+1=13 
ew“ 


n times 


Sum of coefficients = (2+ 1+ 1)°=4°=2” 


2106 
a7, Geax)” 


106 
x 


T.,4 is independent of x 
Total number of terms dependent of x = 107 — 1 = 106 
28. "C, +°C, — BY, “CR” C,-—"C, =—m 
=> (m —n)? + 3(m—n)=0 


= n—-m=3 


Unacademyplusdiscounts 


We are having the best collection of books. 


) @unacademyplusdiscounts_link 
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CHAPTER 


PROBABILITY 


SECTION-1 


@ SINGLE CHOICE QUESTIONS 


both ‘a’ both ‘s’ both ‘i’ both ‘n’ 


1 _— 1xB+2x44+2x1+2x*1 F 14, 
° 8x8 64 7 32 
2. iS 3 out of 7 already drawn 
C C 4 
P= 
( 12 
3. Case! He B 
0 0 4°55 
1 1 3 4 
- 2 2 3 
» 3 12 
4 4 0 1 
Case II B=R 
! ! ! ! ! 
(fat agun mom sam ae) 
AIS! BSI4NV!1! = 21212131 39311!2!)  4t4t1! 


4? 
2969 
4 
4. Let he takes ‘n’ chances 
P= 1 —P(none correct) 


[-. Total ways to answer = 2°-—1=31] 


Probability 


I l os 
[minimum value of n= 4] 


30 
; Ce 1 1 
Alternate : —> P (getting correct in r® trial) = ——" = 


“rl 


”. P (correct in 1* trial or 2"¢ trial or......or n" trial) 
ee _ 


31 31 
5. (1-p)"+ "C(1-p)"'p ((-p)" + "C\0-p)"'p)+ °C,-py’p* (1-p)" 


lf ™ | 


none 1 none 1 defective 
defective defective defective in next 
insample 'm' items 
of next 
'm! items 


C2 C1) ? | 


6. P= = 
A — number of ways s.t. fete isnoA 
B — number of ways s.t. there is no B 
C — number of ways s.t. there is no C 


n(AUBUC)=S,-S,+S, =°C, 2"-3C,1" +0 
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k, — x] = ys TX) AX x, =~V¥m tn <1 


| 
A= (= dx = 
’ 4 3 
— 3 | 
l 
Tl 2 x" Oo 4n oh ake 2 4n =: xi4 4 Be axe 
. P= Cox z a ¥ C yx y 
(x +y)" 
— (xty)" +(x-y)" 
2(x + y)" 
9. 4 steps or 6 steps 
4! f 6! aces 2) 
p= 212, A312m! 2121 03 
: a 64 
10 Clete ee 
K x x 
> : 4 
a x AGO) |, kage 
3 
1000 
11. PCAN B)=P(A)+P(B)—-P(AUB)>x+y-1 
& P(ANB)<x 
A/ = B) AT Y Xx 
= Cs a aaeere . 
Cute 9) 6 
12. p= Zi 6 


Probability 
13. Number of favourable ways = n! 


(distribute n red balls over n white balls) 


no. of totals ways = 
(mi )( 2!) 
(divide 2n balls into ‘n’ equal groups) 


p- <<. = 
(2n) 
(ni 2!) 
14, Let number s are x,, x, + 2d, x, + 4d 

x,+4d<4m+1 

=> x, <B(m—dy" 1, d =" 

.. Number of favourable ways = (4m — 3) + (4m — 7)+.....+1 

= ~ (4m—2)=m(2m-1) 


? ( (4m 4+ 1)4m/(4n ] 
Number of total ways = 3. msl ) 
d 


[ m(2m—1)6 _ 32m-)) 
(4m+1)4m(4m-1) 2 6m? — 1) 


15. E, — the event that ‘1’ white are drawn from the first bag 


A= one ball drawn from second bag is white. 


/ ‘ 
P(E,/A) = aes E, )P(E,) 


> PCE; )P(A/E;) 


i=l 


_ ay 
"c, 5 
= 5 
a OG, 2° OU, 2° CCG, 4G 
5 10 Cc 5 ai Oe 5 aa 8 “C. 
4x15x2 20 


~ Ad AS#3K60I049%4x15+6. 121 
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16. Number of favourable ways 


10 9 8 
-> aul Go -. is ORs GAR +. OF CM Cag 


t=! r=1 r=1 


(difference 0) (difference 1) (difference 2) 
=U. 1a 2CC I) 2.) 
= pt 2 Cy + 2 ae 11 

no. of total ways = (2!°— 1) 


OTE’ \Guete mae. Vahl 


(210 42 
a. +b* 
17. ee a = € —& elnab —=/ ab 
> ab =6 
(a, b) = (1, 6), (6, 1), (2, 3), (3, 2) 
a 
36 9 
l x] 
_ n _ n 
oe aa n-1. 1 
x14 x 
n n on 
Dog D 
19. Pas a : =; 
Ae 0.5 + et! 
10 10 10 


20. Let probability of single bacteria to die = P 
r= : x] + xPxP+ . PX Px P 
bacteria die or split 
A > bacteria do not split 


B > bacteria split into 2 


sae 
C > bacteria split into 3 
D — bacterial die 

P(D) =P (DAA) +P(DAB)+P(DNC) 


| | 
P= x1ts xPxP+— xPXPxP 


> Pp? + 2P?—4P+1=0 
= (P— 1) #? +3P- 10 

3+ 13 
> p= — = 

2 
. Probability that bacteria survives 
_p\ 3-3 
y ye 


21. A — last throw get 1, 2,3 or 4 


B = last throw get 2, 3, or 4 


P(B/A) = : 


5 
“Cs 


29; (C P= 
©) 7CRS °C4PCy 4 | °CyCy 3 22°32 PCYPCy I 


xo+ 

ee 5 a 6 5 PCs 5 ACs 5 gC. 5 
7 5 

5+100+300+200+4 25 

| 

1?6 


23. Favourable cases are (1, 4), (1, 9), (2, 8), (4, 9) 


4 | 
P —} — 


( 9 


24. 


25. 


26. 


27. 


28. 


29. 
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p=! ¢ 32 
— ( =e 
) 81 
14 
a om | 
Cs; 3 3 


P, get paired with P, in 1“ round = 2k 


where K(2+3+4)=1 => ee 


LS) 


P (P, reaches second round) = 1 — P(P, paired with P,) 


X 7x, +x, = 8,27 


No. of favourable ways = 


3! 3! 
=25 
25 25 5 
De a ie 
C, 455 91 
1 m+ | 
HH--HXX--X P=—~+— 
(m+ 3)? l 
THH--HXX--X = ; 
XTHH---HX---X 
XX ---XTHH H 
47 (73? 27 | 
p= }_ SS 
64 648 


Favourable number of ways 


= Number appearing can be 2, 3, 4, 5 only — at 
least one of 2 or 5 excluded. 


Probability 


30. 7 digits are distinct and a, is the smallest 
.. Number of favourable ways= "C, > 1 ao 


selecting selecting selecting 
7 digit a, aa, 


[2x8 6%5 
3x2x2 
9x9x8x7x6x5x4 


31. A-— event that white balls are not among the 10 selected marbles. 
B — event that blue balls are not among the 10 selected marbles. 


C —> event that red balls are not among the 10 selected marbles. 


20 


10 10 10 10 10 
rave (ig) *Litn) *Cice) -Li0) ~Cioo) -( 
100 100 100 100 100 


gl0 710 _ 310 _ 510 
¥ 10!° 
32. P(AUB) = P(A) + P(B) — P(ACB) 
~ | = 2P(A)—(P(A))? 


] 


=> P(A)=1- —= 


7 

33. P(A B) =1-P(AUB)= 
11 

=) P(A U B) = — 

18 


11 
=> P(A) + P(B)— P (ARB) = 7g 


1 
P(ACB) = — 
> (OB) a6 


) RB) 
4s pone SOP. J 


P( B) 6 


100 


457 


, 
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34. Odds against missing card being spade 
_ P(missing card is not spade & 2cards drawn are spades) 
P(missing card is spade & 2cards drawn are spades) 


_ 3x13x12 | atid 
12x11 11 


35. |x—y| 2 6 holds for (1, 7),....,, 10), (2, 8), (2, 9), (2, 10), (3, 9), (3, 10), (4, 10) 
Number of ways for which |x — y|2>6=4+3+2+1=10 


= 


LO 


P(k-yl<5)=1- | 
Ge ° 
36 Probabilit 2 
° rovavdlll = ae 
y 6 54 
37, HH--HxxX---xX P=— 
7 Hor T * 
THH----- HxX--xX ores 
X TH----3 de X - - X P= : 
X-- XTHH-—-H P= 
+, -—_’ tal 
last7 7 
| | | l 
a Poy Tet ge pet toe = 7 ts 


ee 
Stimes 


Probability 459 | 


38. “= 


_n(n—4)(n—5)_ (n—4)(n—5) 
~ n(n—1(n—2) (n—1)(n—2) 


=> 5n?—57n+ 136=0 


=> n=8. 


39. (x-y)=n number of (x, y)=n+ 1 


=n-1 number of (x, y) =n+2 
= 1 =2n 
= 0 =2n +4 
. Number of favourable ways = 2((n + 1) + (n+ 2)+ (n+ 3)+...(2n)) + 2n+ 1 
= sn rou d 
n° +3n4 
P= 
i+]) 
* 5 i2 
40. P= 7 0 = 


fy 17 


41. Clearly his car is at one of the crosses 


The number of ways in which the remaining (m — 1) cars can take their places 


(excluding the car of the man) 


= fl 
C 


1 
The number of ways in which the remaining (m — 1) cars can take places leaving 
the two places on two sides of his car="°C__ 


"3C in _ (n—m)(n-m-1) 
alg, (a-Dm-2) 


P= 


42. roy eee 
12 12/ 12 128 
43 log.b= '' 2° == 
Let m=l, n= 2, 3.......,25 
m= 2, n=4, 6.,......,24 
m= 3, n= 6, 9,......,24 
m=4, n=8, 12.......,24 
m=5, n= 10, 15, 20, 25 
m= 6, n= 12, 18, 24 
m=7, n= 14,21 
m= 8, n= 16, 24 
m=9, n= 18 
m= 10, n= 20 
m= 11, n=22 
m= 12, n=24 
62 31 
P= 5x24 100 


44. A=number of persons going to hotel A= 1 
B = number of persons going to hotel A = 0 
C = number of persons going to hotel B = 0 


D = number of persons going to hotel C = 0 
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number of (m, n) = 24 
number of (m, n) = 11 
number of (m, n) = 7 
number of (m, n) = 5 
number of (m, n) = 4 
number of (m, n) = 3 
number of (m, n) = 2 
number of (m, n) = 2 
number of (m, n) = | 
number of (m, n) = | 
number of (m, n) = | 


number of (m, n) = | 


n(AU BUC UD) = 2n(A) —n(ATB) + Yn(AABNC) — n(A A BAC OD) 


= 2°C, 219 + 3.29) —20C, 19x 241241) 


20 
mar [122 8) 
320 


Probability 


45. 


46. 


47. Probability of getting prime outcome in any throw = P(2, 3, 5) = - = 


48. 


50. 


51. 


7! 


se ! 
p= 312iziat<*" _ 30 
qi 76 
"Ga Gy 7 
°C, (65 


P= (Ae { C { 


) 


P(AAUBUC)=1, (PANBaC)=0 
P(A UB) = P(A) + P(B)— P(A nB) 
P(A) + P(B) = 1 
P(AUBUC)= P(A) + P(B) + P(C)— (P(ANB) + (BAC) 
+ P(CAA)) +P(ARBAC) 


/ 
1=1+ 7 -0+PB GH) +0 


P(B A C)= . 


— 8+244+10+1_ 43 
64 64 
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5k 5X 
5k+1 5A+4+1 
5k+2 5A+4+1 
5k+3 5A+1 
5k+4 5A+1 
re” ag 
PS OM) 
( 
& 20x19+80x79 19+316 
~ 100x99 5x99 
_ 335 6 
5.469 «99 
C,x9 
53. P= = 
_ | 
16 
"4 x] 1 
54. P=- 
C, x3 
L{ S+8 >| 193 
55. P= + = 
2\ 36 Il 792 


SECTION-2 


@ ONE OR MORE THAN ONE CORRECT 


7TXR+7*® 7 xX 
1. (a) i = 


i. 2 


3. 


Probability 


Alternate : (a) gl 


Corner 
squares 


(b) 36x44+24x2+4x1 _ 


64 x 63 
« Let Pit f E 
Ral i 
P(r i 
Pit [ 


P(E ) PC 


)P(] } 


=> (at+x)(o+x)(C+x)= 
(A) pool-A pool-B 
P, 
(B) 


(C) 


+ 


P(t 
P(t 


x2 


24x3 + 36x4 


64 x 63 


remaining 
squares 


Corner row 
& column 
squares 
excluding 
4 corner 
squares 


=x= _— _ ey 


P=0 (obvious) 
P=1 (obvious) 
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(D) Pool-A  Pool-B Pool -C Pool-D 
lige x x x 
x x x x 
( z 
P — — 


4. D-— event that person keeps driver 
E, — event that person own sedan 
E, — event that person own SUV 
P(D) = P(E, OE) P(D/E,OE.) + P(E, OE) P/E, AE) 
+ P(E, OE,) P/E, 4 E,) 
3 EY «<f: BAe 9 


= —x—xK— x 
10 10 10 10 10 10 10 10 10 


P(E, NE,)P(D/E, OE,) + P(E, OE,)P(D/E, OE,) 


P(E,/D) = sD) 


6. A — event that candidate passes in exam A. 
B —> event that candidate passes in exam B. 
C —> event that candidate passes in exam C. 

| =) 


2 1 
PIAGBOAG)=—--— = Tp ~ abe 


: = YP(ACB) —3P (AN BOC) 


=> YP(AMB) = = 


Probability 465 | 


; = ¥P(A) — > P(AMB) + PPARBOC) 


27 
P(A) = =a+b 
=> P(A) 50 at+bt+ce 


De TBS BND A inszasd WAJ= T=P (Ap Ay Py Ag MwA, ) 
=1-—P(A )P(A,).....P(A. ) 


= 1-((1 — P(A,)) (1 — P(A,))....--(1-P(A,)) 


8. Let P(A) =P 
P(B) = 'p 
LA 
PEC) <a x P 


P(A) + P(B) + P(C) = 1 


Pei 
6 


10. Probability of getting more even than odd = probability of getting less even than 
odd outcomes 


| ahs ; 
= — (1 probability of getting equal odd & even outcomes) 
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tf, 82 48? +2248 C2) 
7 aI | 716 : 
l ( 
=- | : 
l 
1. P(n) = (1 —P(n— 1))- 
P(2) =0 


7 ; | 
PG)= .,P@)= = .P)= 
P(6) = = Pee 

: ~ 


12. Q=1-(C,P(I —P) +4C,P(1 —P) 


(P+a 4P))' -(CPe( Py) | 


13. P(A)=6o0r 6 MG or 6 7 6 7 Gor........ fo) 
_ 5 31,30 «a+(Be Al = 
36 36 36 36 \36 36) 36 
5/36 S30 
_ 30x31 216-155 61 
(36) 
31 6 31 (= at) 6 31 e = 6 
P(B)= x + x x x + x x x 
36 36 36 \36 36) 36 36 \36 36) 36 
316 
_ 36 36 
30 31 
— — xX — 
36 36 
31 


467 
14. ad—bce #0 for unique soln. 
ad be (a, d, b, c) 
2 or 4 (hy 1,142). 2s De Gs 1.252) 
l or 4 (1,2, 1,1) Tad Ie 2 25.2), 12s 1, 23.2) 
1 or 2 (Qy2y Vs Dele 25 1 2) 2, 2, 1 


_10_5 
16 = 8 
.. for non trivial soln. 
P = =) 
g 
15. P(A B) = P(A) + P(B) — P (AU B) = 0.25 


0.75 < PPAUBUC)= P(A) + P(B) + P(C) — (P(AMB) 
+ P(BAC) + P(COA)) + PPARBOC) < 1 


> 0.1<P(BNC)<0.35 


Wa | bo 


17. (b) P= 


Es 0+ 6+ 10 


SECTION-3 


@ COMPREHENSION BASED QUESTIONS 
Comprenension (0.1 To 0.3): 


"?C,,(2—m—1)!2%* mm! 2in-2)'"n-m-1) — %n-m-}) 
n! n 
(n—m—1)2'(n—-2)!  2in m= }) 


n! non 


alt 
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3. : r ((n—1)-0) + (9-1) —1) + ((n—1) —2)+....((n—-1) Hm) 


= = [Cen 2 mn] 
n( 1) 2 


— (m+1)2n-m-—2) 
n(n —1) 


Comprenension (0.4 to 0.5) 


4. 


4(a2—b) > 0 


baa 


5. D2>0=>b av 
-a>0>a<0 
& f{(0)>0>b>0 
| 


} 1 
B= =75 


2(2) 4 


Probability 469 | 


Comprenension (0.6 to 0.7) 


6. P(ror(1,r—1) ord, 1, r—2),....... Gi een Wee a: 
1 1 l 1 
=—+—+—+.. 
6 6 6 6"! 
] 
( 6 | 
— = l 
] 4&4 £ 
| 
6 
7. Pd. _2)y or (1.1 2 rat or (1.1 6) 
] | | | 
= + Fir Fleet ae 
6 6/ XO 6 


8 P(i)=Ki i=1,2,3,4,5,6 


where P(i) = prob. of obtaining no. equal to i 


- x7 | 
YPG)=1 > k < —|=1> k= 


P(B) = Probability that drawn ball is black 


E, = ball is drawn from urn A 


E,> ball is drawn from urn B 


| 10 
P(E,) = 5 (2+3+5)= > 


P(E,) = . (1+4+6)= - 


470 
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P(B) = P (E,B) + P(E, 0 B) = P(E,)P(B/E,) + P(E,)P(B/E,) 
10 } L| 2 } 
= x + xXx > = 
2] 5 Y sy 105 


9. P(W) = probability that drawn ball is white 


a P(t W) P(E, )P(W /E,) 
(EY) = Gan) P(E, )P(W / E,)+ P(E, )P(W /E,) 


{ 
| 
* i 
1 J | = 
LU a |] ,) 
J] « 41 « 
| 


Observing from fig. 


12. P= 


> ari 


13. P= 


14, P=— 


 ,—7 


Y 


Comprenension (0.15 to 0.16) 


PQ)= ~*~ 
3221 8 
=—x—+—x—=—=P(1,2 or 2,1 
°G) = ra ) 
ee et ee 
Oe ee 6 6 6 ae ee 


1 2 & 


P(5) = =x=4 2% 2747 =P(2,3 0f3, 2) 


471 
COsPAEHENSIOR (O17 10 Ot sccetanaeisacuseteanananiaaraaanieRedaawmeataes. 
17. Let W > Win, D > Draw, L > Lose for X 
P(X wins inn games) = P ((2W, (n—2)D) or (2W,, 1 L, (n—3)D)) 
="IC, pe gh? + (n— 2)(n— 1) pr gh 
=(n—1) p?q™?+(n-1) (1-2) p? qr 


=(n- 1) p’q'? (q+ M—2)r) 


18. P(Y wins) = P(2L, (4)D) or (2L, 1 W, 3D) 
=9C, rq’ +53 pa) 
= 5q’r'(q + 4p) 


r SG pr 
(Ci “ae q)’ 


r(ptrt+2p)_ 1 Gpty 
(1—q) Cse) 


19. P(Y wins) = 


20. Game ends with last two tosses resulting in 2 heads or 2 tails. 


= P (ends with 2 heads/ends with 2 heads or 2 tails) 


29 
x 

| | i. 
xX + —*X 
3 3 3 


Alternate : Let P = probability that no. of heads exceed no. of tails by 2. 
=> P= P(H) P(H) + Pan) P(T) P+ P(T)P (H) P 
4 4 
a —~P+—P =>P=-— 


9 
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21. P(min. throws/ends with head) = ~ 5 _ = 
22. Obvious 
ComprEHENSION (0.23 ae 0.24) see eeeceereseeeeeseseesees 
23. Let P=I start in field D & win 
pet (Els Bk 
H C< 
3 | 
=: P= D TD 
4 4 
1 T 
> P= -— E 
24. Let P=[ start in field C & win 4 


| fe H 
P=—+—|—xP 


Comprenension (0.25 to 0.26) : 


25. x x Number of x 

k GM 3 
7k +1 ‘7a 4 
7k+2 7ieme 4 
7k+3 7 {eee 4 
kt+4 Ty 4 
+S Tu+4 3 
7k+6 7ptl S 


ite 
26. x x Number of x 
5k 5u 5 
Sk+1 Sul 1 
5k+2 Syu+4 1 
5k+3 5u+4 5 
5k+4 Syu+1 5 
oo C54 °C,x2 1 
Comprenension (0.27 to 0.29) 
4\ 
27, P= > = 
4 ]2% 
( 4 
23, P= 
4 128 
29. P=0 
Comprenension (0.30 to 0.31) 
| | | | 
30. P=1~x x x x — x 
Alternate: For this to happen each pair of opposite faces 1] must be 


painted with the same colour. probability that first pair of opp. faces are coloured 


. | 
with same colour = | » 


2nd = ~*~ 


| 
3rd = or 
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4¢, Poise. 
crore! 7 


Probability that only two colours are used given that opp. faces have different 
colours. 


Alternate : P = 1 — P (exactly two colours are used given that each pair of opposite 
faces are painted with a different colour) 


=1-1x—x-—= 
4 4 | 
(‘ Prob. that a definite pair is selected to paint opposite faces = _ ) 


Comprenension (0.32 to 0.33) 


32. re 3R, 4B, 4 
3R, 37> 


a 3R, 3B, 5W 
B 4 
ZR, 3B, 4] 


AR, 3B, 4 
wee 


3R, 4B, 4 


3 5 13 
= —xl+—x 


1M! 

10 10 2 10 2 
2 (2.3) 

33. P= a 

Li 


wa nm) ee i) 


Comprenension (0.34 to 0.36) 


Either both a & b are divisible by p or both not divisible by p 


Beall 


P = 
a(P) Pw) 


ee 


np 
lim P(p)=1-~ + 
n—-oo Pp 
7 Reg _ 353 


P_(3 = 
ok ) (25)° 625 
Comprenension (0.37 to 0.39) 
37 pe er x2 C) x00 C) = 50 
) C’Cy)° 863 
38, pa CLX2x Cx PCy _ 247 
C6) 578 
oe 2Bx2 25 
= 10%. 103 


Comprenension (0.40 to 0.41) 


40. A(n) = P(BB or BWB or WBB) 


n n-l, n 2 uy A 2 n n-l 
n+2n+l n+2n+l1 n n+2n+l1 n 


i 4)y(n—1) 
m+2)(n+1) 


bin [ [00 = Bin] [JES el 


Par gs Ar+l, 


f(n+4)(n+3) bx2_ \o 1 


= lim = = | 
; no | 4x5 (nt+l)(n)} 10 
i Ea gi 
‘i, BQ 
no+3n+2 (n+2)(n+1) 


- I | 
lim > Bur = 11m6 | — =| =3 
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Comprenension (0.42 to 0.43) 


2/3N(— 
1/3 (—-) 5/3 (+) 


—)D 
(y-$_ 5 NG 


nh” 


B(+) (+)D 
1/3 DY ,) DN.) 
2/ 
213) 


2/3 


2/3 (+) 


[ Ixlx2x2 1x2x(2x14+1x2) 2x2x(1x14+2x2) 
42. P=| —x—x=x= | 4 ——— te owm— +. ume 
3 3 3 3 34 34 34 
2x1x(2x1+1x2) 
+ 
34 


5+8+20+8 41 


Probability 47] 


44. P=P(W or BBW or BBBBW) 
3 5,4,3, 5438 
+ 


“To 0 9 8 09876 


53, 3433 Meee 2 1 3 43 
9 6 


4 
~ 109 10987 10987 


46. P=P(R or BR or BBR or BBBR or BBBBR or BBBBBR) 
2 4224 542. 5432. 343227 PS 4S get 2 


“To” 109 “098 “T0987 “99876, 1098765 


me 


SECTION-4 


@ MATCH THE COLUMN 
a 11 
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“C,x644x2 ¢ 
(A)P= >. =Z 
( 


(3 vertices in single phase) + (selecting adjacent faces 1-2 or 2-3 or 3-4 or 4-5 and 
one side 5 or 6 is selected automatically) 


1 > CEGF, 2 > EGDB, 3 — Q@DB, 4 BOCFKASS = OCEHSG/— AFGD 


e.g. > 
"C,x6 3 

(B) P= -§ == 
{ 

(C) P=1-= 

oe. *C3x6+6x4 48 6 

"C3 56 7 
2 14 
. eee 

ee 1-4 


side 


1 1 
kd Bo, 2 30 
a si oe | 
(D) Ic, 2 30 


4. (A) 7 digits not containing 
(1, 8), (2, 7), (3, 6), (4, 5) 


Re, 9 
Gs 20 
(C) 7™ ends with 7, 9, 3, 1 


(B) P=1 


3" ends with 3, 9, 7, 1 


(7, 3°) ends with (7, 3), (9, 1), (3, 7), (1, 9) 
25 2525 24 24 24 24 25 _ gp +245 1 


~ 98 98 98° 98 “oR 98 98 98 (98)? 4 


aay | 
(D) favourable ways are HHHHT or TTTTH => P= 


32 16 
_ 6a OCRL® c,44-5 C33-°C,24° OMI C,)] 
5, (A) P= uk Ve he ge ae ee 61 
616! 
_ 1 _61-3x514+-20x3!-30+6-1 
6! 
_ 2 _ 3 
0 144 
(B) p= Ox | . 


6'6! 6! 


61] °C, x1x (5 Cy 414 5Cp3 50, 24° Cyl 5Cs) | 


ok 616! 


_6x(44)_ 44 _ 1 
6! 120 30 


(D) P=1 [= H)- 5 
144 30) 720 
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C 
6. (A) P= = 
(B) b?=ac 


(a, b, c) = (1, 2, 4) 
Soe 
( 20 
| 2 
© j . ~ bh 


baie c) = (2, 6) 


b =4, (a, c) = (3, 6) 
g2_i1 
Wo 10 
(D) at+b>c, a<xb<c 


=> Pp 


(a, b, c) = (2, 3, 4), (2, 4, 5), (3, 4, 5), (2, 5, 6) 
(3, 4, 6), (3, 5, 6), (4, 5, 6) 


=>P= 30 
1 (PC, +°Opt + 7C 1 °C, 
7. (A)P=— —_ ee, ee ee 
13 "a 13 al OF 5 
eo "ay 14 
( ) °F 33 
(© p= Ro Ce Ret °C, 
13 go 
_ 1 Meee, + Cc, +4 Oren +° C, C46, C, _ | 
13 se OF 5 
ee ae 


Probability 481 | 


8. (A) P(m = 3) 


_ Throw resulting in(3,4,5,6) —(4,5,6) _ 4° —3> (2) (2) 


Total ways 6 \5 2 
Throw resulting in(1,2,3,4)—(1,2,3) _ 4°-3° 
Total ways 6> 


(C) P(m = 2, n= 5) = Throw resulting 2, 3, 4, 5 — atleast one of 2 or 5 not attained 


6° GF! 73 


(D) Smallest number is 2 — number are 5 or 6 


<9 9 
ra 6» 6 3 


9. (A) P=1-—P (all numbers are > 10) 


(B) P(n = 4) = 


_\ °C, _, 182 _ 1083 
a oF 1265 1265 
9 15 
@ x 1x “CA 
mC, 2530 


(C) P= P(1 even, 3 odd) + P(3 even, 1 odd) 
_ Bs2ep4 8c'2C3 _ 286 
7 ae 575 

(D) P = 1 — P(abcd is odd) 


= 


=|14 L, 4 


SECTION-5 


@ SUBJECTIVE TYPE PROBLEMS 
1. ((a—b) + (b—-c)’+(c-—a)’) <0 


°C, 230 


=Sa=b=c 
- Points O (0, 0, 0) and P(a, a, a) 
lie on name side of plane x + y+ z= 12 


=> -12(atata—12)>0 
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6 2 


2. f(x) =3x?+2ax+b2>0 VxeR 


=> D<0>a°< 3b 


a b 
1 1 
12 2 
1,3 3 
1,43 4 
1, 2358 5 
1,2,3,4 6 


No. of favourable ways = 6 (1 + 2+ 3 (3) + 4) =6 x 16 


Total no. of ways = 6° 


P 


_ 16x6 © 4 


6 9 


mh (6 1-1) (1.1)1 Qi 1\(2.1.1).1 
x—+] —x—x— |x|] —x— J—4+] —x—xK— ]} —x—x— |x— 
2 (5 ) *) E =}5 (3 2 =\(5 5 *) | 


Probability 


6. E,— boy watching doordarshan 
E, — boy watching ten sports 


E —> boy fell asleep 


PE/E)= 73 a - 3 
LS 


7. P(E) = 


| 


2] 


P(E.) = aC 


P(E, 4 E,) = °C, 


m 1\ 95 


P@n E_) = PE SSE.) 


10 10 
= Cail) (5) "cals) 
2 2 m 2D 


484 


9. 


10. 


11. 


Let number of men = m 


number of women = w 


=1 1 
> ee 7 
> p=3 
Put X =—w, —w’ 
(—-w)"*! —(-w)"'+ 1 =0 
=> (-w)" w?7+1=0 
=> (-1)"w"? + 1=0 
= n=6A+1 


Also n= 6A + | satisfy for x =—w? 


> P= x 

p’24q 

q p Number of (p, q) 
I 2,3,...3 9 


2 8 
3 7 
4 4,5,....,10 7 
5 6 
6 6 
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a-l ii 3 a a-3 
) +%C4/ ) ) - 
m+wWw m+wWw 


Probability 485 | 


2 OT esa lO 5 
6, Psesagl OD 5 
9 67 engl 5 
10 7,8,9,10 4 
3] 

P= 
10x10 5, ( 

11! 

2'2!2's | 
12. r= 


7 ‘ee +10 Gy 7 l 
0c, 3 


z 


13. P 


14. A- there is one undefeated team 


B > there is one winless team 


p=1-™) = (-. total ways = 2'°, number of games = 10) 
>of? C,2° 9 Cy x 2!x 23 
: 410 
4 & 2 7 
— 1 a = 


15. X,Rx,Rx,Rx, Wx, Wx, Wx, Wx, 


2 '4 QW! 
Alternate : observe that the position of blue balls is irrelevant for success. Thus 
we worry only about permutations of RRRWWWW. . 


486 


16. 


17. 


18. 


19. 
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Each person moves along 8 line segments. In order to meet, the persons must meet 
at diagonal points (0, 4), (1, 3), (2, 2), (3, 1) or (4, 0) 


sO Chen Oe OF Otay OM a Oa oy Crag OF ia 


i=0 


The generating function for throwing both the dice is (3x! + 2x? + x*)(x! +2x? +3x3) 


= 3x? + 8x? + 14x*+ 8x> + 3x® 


14 
*. 41s the most likely sum, with probability of it occurring is — 
16 


X, +x, Bx, +x,=10, x, € {1,267 4} 


10-443 c _ "CG, eo. g C, =A °C _ UW 


es (474 (4° 64 


Alternate : Favourable case = (1, 1, 4, 4) ; C1, 2, 3, 4), C1, 3, 3, 3), (2, 2, 2, 4), 
(2.2.30) 


4! 4! 4! 4! 
+4 i — + 
p-2!2! M3! By 2i21_ 44 _ il 
4" 256 64 


The experiment consists in observing, among all ™"C_ configurations of heads and 
tails, the number of configurations of the form 

Y XV MoV 3X3V XY 5 
where x, are filled with tails and the y, are filled with tails. We need integral 
solutions to 
y+ yY,+ ¥@eeemeeee, y,20,y,2 0, y,>0,2<k<4 


and x, +x,+x,+x,=10, x,>0,1<k<4 


as oF x ee" _ Cc, ce _ 60 


=> P= 
1 1 
or "Cig 143 


aad 


20. Let till any point of time, there are ‘x’ 100 Re notes and “y’ 200 Re notes. Then for 
not having any problem at any time x = y. 


yx 
(100, 100) 


| 
Pa 
- 
of 
- 


Shift origin to (1, 0) and reflect (0, 0) about y=x + 1. 


Favourable ways = Total — going from (—1, 0) to (100, 100) 
ia 


— 200 _ 101 +99 = 
Favourable ways C.. aan 101 


| 29 Cy 
101 
a 1 


Pig. Ol 


21. P= 


22. P= 


Alternate : P= — 


Unacademyplusdiscounts 


We are having the best collection of books. 


) @unacademyplusdiscounts_link 
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CHAPTER 


MATRICES 


@ SINGLE CHOICE QUESTIONS 
1, (PQ)T= Q'PT = ((AB)" — (BA)") (AB)! + (BA)") 
= (BAT — AB) (BAT + AB?) 
= (BA-AB) (BA + AB) 


=-QP 
1-A -!1 0 
2. |A-Al=0 = |{-l 1-’ 1 f=0 
0 ] 1-2 
=> (1-A) (@ -AP-1)+1(-1)=0 
= —M + 347-X-1=0 
= A}-3A2+A+1=0 
= A?=3A+I+A1T=O0 


3. |adj(adj2A)| = ladj 2A/? = |2A/¢ = (23/A\)4 


= 221A/4 = 5m 
4, |A,|=4.-2 


300 
¥ |A,|=4 [300% 301) — 2(300) = 2(300)? 
rV=1 


Xx 3 2 


5. |A|= | y 4 =xyz—-8x—3z+24+4-4y=48 


+ 
| Z 


A(adjA) = |A| 1= 48 1 


6. M2N2N-(MT)! (NT)! Mt 


= M?N?2N-'M-'N-'MT = M?N(NM)'M 


= M?N(MN)'M = M2NN-'M-'M = M? 


7. AB=A >ABA=A? > AB=A?3> A7°=A 
BA=B >BAB=B? = BA=B?’SB=B’ 
A’?B? =AB=A 
| 
p aore[l 
(A+T’?=2(A+D) 
= A? =I, A? =A, At =I, A?’ =A... 
2017 ( \ 


> “(Az asa) ut? 2 y +H 
r=l1 


1009 times 1008 times 


= 1009 A + 1008 I 


LQQ9 


re 


LUQY [O08 


|B] = (1008)? — (1009)? = -2017 


9. (AB—BA)'=(AB)! 


10. AB=A, BA=B 
=> ABA = A? 


BA=B 


(BA)! = BTAT— ATBT 


=BA~—AB =~—(AB —-BA) 
=> AB =A? => NV=A 


=> BAB = B? => BA = B? 


(A+ BY =A’?+ B*+AB+ BA=2(A+B) 


(A+B)*=4(A+ B)?=8(A+B) 


(A +B) = 8(A4 


+ B) (A+ B)? = 16(A + BY = 32(A+ B) 
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=> B=B 


| 490 | Advance Problems in Algebra for JEE 


11. (A'BA)"=(A7BA) (A'BA) (A'BA).....0000 (ABA) (ABA) 
= A'B(AA )B(AA )B(AA).........B(AA BA 
=A'BA 

12. AB=A-A?=O 


BA=A-A’?=O0O 


AB+BA+I-(I-A=I-(1-2A+A2=A 
13. (I+ Ay=1+°C,A+°CA2+ ou $C AT 
=1+(°C, +°C,+°C, + eect CJA 


=1+(2"=1)A 


14. A must be a scalar matrix 


=> A=|0 6 0| > f#Al=68 21g 


15. A?+B=I = AAB+B’=B > B=B 
A? + = A? + B=] 
16. 2x+2-2y=0 
x+4+2y=0 > a> —2,y——l 


17. AT By sAy = (A™BA),,, = [0] 


3x3” 3x1 
18. (A—SDA* Gers) = —109 x 1 =—109 


QO | 


19. A=I+B, B-| 


U UO 


lon 
Ara C+By=140B=| | 


Oo | 


P Marrces 
5 
AtA2+A3°+A44+ A= - ae |; 5 
i 0 5 
0 5 


JA+A?+A3+A*+ A) =25 


20. A?-8A=O= A‘-8A?=O => = (A? +1) (A?- 9D) == 91 


| 
=> (A? +I) 5 (91 A*\| =] 
| 
= (A? +1)! = (I-A?) 
0 Q B xX] AX AX —AX4 — x3 =0 


=> OX; +AK, — 7x3 = 0 


21. 05 0 Y XQ |= AX 
Bx, + YX2 +)x3 =0 


—B -y OJ}, x3] LAX; 
For non trivial solution 


oO le) 


a A -Y SS => AW+o?+P'+y) M0 fF Me o'+ B+’) 


4 ,; } 
5 } K 


22. (A+B)=A?+ B*+AB+ BA=A?+B?+2AB 


> AB=BA 
23. AAT=I1=ATA 
= ACA = Al(ABA’) (ABA‘) ...... (ABA')A = B" 


() QO 
Let B=I1+D p-| | 


lL O 
0 OF; 0 O 0 O 
D2 — = 
—-1 O;]-1 O 0 O 


] 
Br=(+Dy=1+nD=| 
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24. BB'=(I—A)(I+A)' (+A) (I-A)? 


=(I—A) (1+ A)' (I-A)' (I+ A) 
(I+ A)(I- A) = (I—-A)(I+ A) | 


= (I-A) (+A)! =(4+A)/'q-a)! 
BB? = (I—A) (I-A)! (I+ A) (1+ A) =I 


95. A+AT=] => 2 le C | 2a b+e} 1 0 
c dj |b d b+c 2d 0 1 


| 7 /\( 
AAT=] = - +b?=0 = (0, c)= law, >| ae 
y 4 a. 


4 
SECTION-2 


@ ONE OR MORE THAN ONE 


ee: w) 2 
aj +ajy = 8314420 = 1 &a, a, +a,,a,,=0 


Ifa,, = 0, ame +1, a,, = 0, a,, =SB 


If a,, = 0, ie +1, a,,=0, a eae 


Number of matrices in set B=2 x*2+2x2=8 
A=—l) = Al = (aa) I 
If ay ae =O, |A| =1, Ce Wd! 


0 1 } 
| o| 


() 


Y 
> 
II 


l 
Ec 
0, 
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=> 
=> 


] Q.) 
=> A= | | 
0 i 
= Number of matrices A = 3 


2. (A-pD (B-AD=Aul 
= |A —wl| # 0, |B — Al| #0 


=> (B—Al) (A—ypD = Aul 
=> BA=AA+uUB 
AB=BA 


3. (AB)"((AB)")! = (AB)(AB)......(AB) (AB)"(AB)"........ (AB)! 
= (AB) (AB).......(AB)(B"A’) (B'A‘).......(BTA’) 
> MV ne N 
|AB| ==+1 [ |A] =+41, |B] =+1] 
| |AB| B| = | B| = +1 
| |AB| A] = | AJ = +1 
4. AT=A-B => A=A'-B' 


B'=B-C 

ce A=A'-B™=(A-B)-(B-C)=A-2B+C 
=> = 8) —} |C| = 2"|B| 

= B'=B-C=B-2B=-B 

=> B'=-B = |B] = 0 


|A + B| = |AT+ B"| =|(A- B) + (B-C)| 


=|A-C|=|A-2B 
= |A+B/=|A-2B| 
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=> a=-l,b+2c=2 


i) = ee 
O} Ly 


IF | => i= ly,=0 


> b+c=4l 


b+c= Ldfeected) 
b+c=-l, > b=4,c=3 


(a) tr(A) may be equal to 0 
(b) A =I = A?+A4..... tA = 25] 
=> |Agrt Adiae..tA%| =(25)" 

(c) adj(JAJA) = |A| adj(A) 

jadj(|A|A)| = JA}? |adj(A)| = |AP JA] = |AP 
AB=A => ABA=A? > AB =A? 
BA=B => BAB=B > BA=B? >B=B" 
A?— AB + B’@ B*@B 


o Mi 
2 
2 2 
1 - 0 
: if 
ArA = 1 
2 
|A—Al| =0 = a >. I }_9 
2 2 
i, 
| 2 
=> ie A =0 


=a 495 | 
9, AB=B=>BAB=B => AB=B? => B=B 


BA=A>ABA=A2 > BA=A? => A=A’ 


10. A=I+C => C#!2 00 


(T+ C)=1 + CC + 196 C2 + C63 +... + 10C, C100 


0 0 O|fo 0 [ 

@=|/2 0 O]/2 0 fa 0 

Ca 4 0 

[0 0 Oj[0 0 [0 
C=/0 0 O|]2 0 i+: 

gs 2 of [0 0 0 

=> A! = T+ 100C + 4950C? 

0 0 0 
B=A™_I=| 200 0 0 
20200 200 0 


11. N=6 x 6= 273? = Sum of divisors = (1 + 2 + 27) (1+3+3’)=91 


|A| = 1 or —-1 
ljadj A| = |AP= 
12, AB=BA 
(A + B) (A- B) = A’- B’?=(A-B) (A+B) 


C =(AT+ B’) (A+ B) (A—B)!=(A—B) (A+B) (A—B)" 
=(A+B)(A—B)(A-B)" 
C=A+B 


=> C’=A—B=2A—(A+B)=2A-C 


14. 


15. 


16. 


17. 
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(adj A)’ =adj A 
((adj A)")> = (adj A)? 
((adj A)°)" = (adj A)? 
Tr(A) = 12 —4n 
|adj (adj A)| = |adj A) = |A/* 
|adj 3A| = |3A/? = (33/A])? = 3° x 4 
|adj (adj 3A)| = |adj 3A)? = 31724 
|adj 2A| = |2A/? = (23/A])? = 292? = 28 


a-[! WLI° "Wea 
0 1} [-1 0 


B?=-I, (I+ B)"=(°C,-"C, +°C,-"C, +...) 1+ °C, ="Cy#9C,-"C, +...) B 


Juul 


ni n 
= A" = (2"cos I + (2"sin )B 
22 cog BM  g/2 gin 
A®= 4 4 
gm/2 gin MT gn/2gg5* 
4 
x*— 5x+7=0 


x° = (x?— 5x + 7) (x? + 5x? + 18x + 55) + 149x — 385 
x> = (A?—5A+7I) (A? + 5A? + 18A + 551) + 149A — 3851 
= A? = 149A — 385 I 
Since x occurs in exactly 2 places, D(x) can atmost be a polynomial of degree 2. 
7 D(x) = ax? + bx +c 
c=l,a-—b=0 4a+2a+1=7 
a=b=c=1 


D(x) =x*+x+1 


| cael 


18. AT=-A => AAT=-A’?=] 


19, (adj B) adj(adjB) = |adj B| I 
(B adj B) adj (adjB) = |adj B| B 
= |B] adj (adj B) = |B|"'B 


u 


adj(adjB) = |B|"*B 
(adj A)" = (AJA)["= |AI(A) = |AJA = adj A 
20. PO=QP = (PQ)'=Q'PT=QP=PQ 
(PQ) = VOW =QP+=P+Q 
Q=QP > Q=P'QP => QP =P'Q 
(Q'PY = PQT1=PQ'=Q'P 
[--PQ= QP => Q'PQ=P= Q'P=PQ"] 


21. 2QA+3BB')'=I" => 2A™+ 3BB'=I = A=A! 
(B')'=A => (B’)1=A=AT=BI B'=B 

Also, B'=A => AB=BA =I 
2A+3B?=I => 2AB+3B?=B = 21+3B>=B 


A!+I—-AB-3B?=B+I1-I-—3B3=2I 


cosa —sina|] cosa sina 
22. (A(a))A(-) = f j | | =] 


Inq COS & —sina cosa 


= (A(a))?= ACa) 


_|cosa —sina}|cosB —sinB| | cos(a+pB) —sin(a+B) 
ACV ALB ome cos a ee cosh ea cos(a +B) | 
3) ( St) Bie On an. St. 7 
= Amal Ja(** Ja( 2 \a(2" |e ales ets Es a. o] 


498 
Advance Problems in Algebra for JEE 


23. A=AB-BA 
=> AA'=ABA'!-— BAA! => I+B=ABA'! 
A'A=A'AB-A'BA = B-I=A'BA 


| + B| = |B —]| = [BI 

24. (A) |adj(kA)| = |kA)"'= (k\A)y™'= ke Al 

(C) AB=0 > A (AB) =0 > B=0 
25. Mis 1 x | matrix 

M' =(A'BA)'=A'B'A=— A'BA=—M =] M=-M > M=O 
30. A2+A+I1=0 

=> (A—J) (A?+A+I1)=0 [7 A-140] 

= Aj=I => AX = J, AXk*1 =A, AX? = A? 

At +A?=A+T=—-(A1) 
Ao=I = A'=A 


Al + A® i A@e A? =I 


31. Let A= 


JAt+A|=0 = (b+c)=4ad = (b-c)?=4(ad—be)>0 
|A—Al| =(b—cy>0 
32. CXA-B)=0 5 #£«.C=0 [~~ |A-B] #0] 
A‘-Bt=0 & B?A-A2B=0 
=> (A? +B’) (A—B)=0 
= A? +B3=0 [-- (AB) 40] 


= At Roa 0 


= 499 


33. 3ABA?!+3A=2A'BA+2A 


=> 3A(BA7+1)=2(A"B+DA 

= 3A(B+ A)A?=2A-(B+A)A 

=> 3A] |B + A] |A“] = 2" |A4] |B + Al JAI 
= IB + A| =0 


Again, 2(A'’BA-ABA™") =ABA7?+A=A(BA™T +I) 
= 2(A'BA— ABA") =A(B +A) A? 
=> 2"\A'' BA—ABA™|=|A| |B + A] |A7| =0 

34. Check options 


(B) (A+B) (A2- AB - B2) = A?- AAB —- ABB + BAA - BAB - B? 
= A?+ ABA + BAA —B? = A’— BAA + BAA - B? 
= A3— B3 
(C) (A+B) (A? + AB — B’) = A? + AAB— ABB + BAA + BAB - B? 
= A?— 2ABB + ABA + BAA - B? 
= A? —2AB? —- B? 
(A) (A—B) (A?+ AB + B?) = A? + AAB + ABB - BAA - BAB —B? 


= A}—B? + 2AB? 
SECTION-3 
Comprehension (0.1 To O03) mms 
(A—ADX =0 
If (A—AI)'! exist, then X = 0 which is not true 
ayy-A ay a3 
=> JA-AI]=0 > a1 an —A ar3 | =0 
a3] a32 433 —A 


=> M+ (a,, ta, +a,,)A’+ (b)A +c =0 
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h, +A, +A,= Tr(A) 


AAA, =c=|Al 
l 
AX=AX = X=AA'X = AIX=>X 
I 
Tr(At) = —+—+— 
My a) 13 
AX=AX => AX =WAK =X 
= A2X = VAX =A3XK 
A2X = UX 
Tr(A’) = APHAZ +A3 


2 2-A 1 | #79 = 3+ 5A? -2X-3 =0 
2 1 2-Kz 


(A—1)02— 44-3) =0 = #=1,8 ee - V7 


3 
DAP =A, FA, TA) (A, +A, +A) 3A, + AA, + 0,2,)) + 30,0, 


i=l 


= 5(25 — 3(1)) + 3(-3) 


= 101 


Comprehension (0.4 to 0.5) 


4. For A to be odd ‘a’ must be odd 


4 
> P= 
Q 


5. Ifa=3,b=5S, then A is odd 


> k + Ais even 


| 50. 


Comprehension (0.6 to 0.7) 


= A’ + B= (adj B)' 

and B+A'=adjA 

= (adj B)'= adj A 

= IB) = |AP = |[BI=+I/Al 


(/B| B*)"=|AJ At 


If [B| = |A| 
= (B2)'=A71= (By 
as A=BT 
adj B= 2B" = |BP=23B 
=> |B| = 8, |A|= 8 
If |B) =-|Al 
=> (Boy = At =(-B 
> A=-BT 


adj B=O which is impossible 
Now, A=B! 
adj B= 2A 
(adj B) B= 2AB = [B| I 
=> AB=4I 
Also Badj B = 2BA = |B| I 


> BA=4I 
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Comprehension (0.8 to 0.10) 


2 i‘ - a, —b, + 2c, ay — by +2c5 _ 1 0 
| 2) 2a, —b, +c, 2a, —b7 +c9 


a= 1; by) 3050.) 1a, b= 3a, +2 


1 4 a aj+4b, a,+4b, a34+4b; L 0 0 
10. |> a . =|2a,-3b; 2a)—3b) 2a3—3b;/=|0 1 0 
4 5a, +4b,; 5a,+4by 5a3+4b3 U 0! 
Impossible 
= Noright matrix 
ay an aj+2a9+5a3 4a;—3a,+4a3|] |1 0 
b, b,\\b, = ds an al | 


has infinite left inverse matrices 


In option (d) 
3 | ; 3a, +3b; 3a2+3by 3a3+3b; 1 0 0 
l % ie le ajtb;  aptbos aztb, |=/0 1 0 
4 4|' Ae? 4a; +4b, 4a,+4b, 4a3+ 4b; 0 0 1 
= No right inverse matrix 


3 
aj ag a3 1 be 3a, +agt 4a3 3a, +a9 + 4a 1 
‘ 3b, +b» + 4b3 3b, +b» + 4b3 7 0 1 


So 
ae 


=> No left inverse matrix. 


Comprehension (0.11 to 0.13) 


11. Exactly one zero = 4 x (*°"C,) = 12 

Exactly two zeroes = 2 x (*7"'C,) = 6 

Total number of invertible matrices A = 12 + 6 = 18 
12. |A| =4,|A|.. =-4 


max min 


™ Jo obo able ali als o 


=a 503 | 
Comprehension (0.14 to 0.15) 


AX=AX,X#0 5. |A-AI|=0 
11-A 4 —7 

=>|7 —2-r 8-5 |=0 >A=0,1,2 > A=0,n=1,v=2 
10 4 6 —z 


11x —4y —7z=0 | 
Tk=2y=32=0 


11> 1: 1s 
= me y=zZ=+ = Ue k 


Bae 


10x — 4y — 6z=0 


1s ls 2-2 
10x — 4y —7z =0 ae v= (+53 seit et) 


9x — 4y —7z=0 


7x —4y—5z=0 


Z 22 1s 2a 
=> X=Z,y= —> AV= Fa ars 


10x — 4y —7z=0 

Tx —3y—5z=0 é az ( )=(4 : a 

x = y- L.— => x = yr, Y-@a = => X, y, Z = We Je’ Jé 
6 V6 V6 


10x — 4y — 8z=0 


Comprehension (0.19 to 0.21) 


1 bi 1 
BBT=|{1}[1 1 I=}! 1 1] BTAB= [Kk] 
1 1 ig 
M(x) M(y) = (I+ xABB?) (I+ yABB’) =I + (x + y) ABB'+ xyABB'ABB' 
=I+(x+y+kxy)ABB' 
=M(x + y+ kxy) 
M(x) M(y)=M(0)=I_ 3 x+tytkxy=0 > y=—— 


1+ kx 


(Moo)"=M(y)=M {| 
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p P|] [Q—P)+P P P 

R=|P 1 Pl= P (1-P)+P P 
PP | P P (1-P)+P 

1-P 0 0 P PP 

=| 0 1-P oO |+/P P P 

0 0 1-P| |P P P 


=(1—P)I+PBB" 


Comprehension (0.22 to 0.24) 


l-n 2 0 
|A-—nli/=0/ 2 I-n 0 |=(14n)?-4@ =n) 
0 0 I1-n 
=> =A, 0, ——1,n, = 1, ng 
> Ab—3A?-A+3I1=O 


|A! [BJ |A[? = |N| = n,n,n, =—3 = |A)’ BI 


|B] = 


B?=4/0 1 O|,B°=8]1 0 O 


U U U U UO U 


Tr(A®) = 3 + 2(4C,2? + ¥C,24 + #026 + 


= 142 (KC, +*C,2? +4C,24 4+...) = 143+ Cl 
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Comprehension (0.27 to 0.29) 


1 0 0 
R}2 1 o/=P00) = R,=[1 0 0] 
5 2 1 
1 0 0 
Ajai 1 YQ R, = goa) 
mae R,=[-4 3 0] 
1 0 0 ee 
B=|-4 #0 |B] = 3 
4+ | l 


(2A! — A®B) B3| = |A9(2A — B)B3] = 1 x (-1) x 27=-27 


] 0 0 
2A—B=]|8& Py 0 
Q 4 
3 O ) 
] 
Bl= 2 4 ! UY 
& | Py 
SECTION-4 
@ MATCH THE COLUMN 
0 l —-1 1 1 
1. A=/1] 0 1 => |AJ=2, |A-I]J=]1 -1 1 
| 0 ] 1 -1 
1 ] 
A+I={1 1 1| = |A+]]/=0 
ie 
=> (At+TIP =} 3 


3 3/= (AFD 
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=> A?=A+2I 
Ab =A?+2A=3A42I] 
A‘ =3A?+ 2A=S5A+ 61 


A= 2A" 
2A1=A-I 


| | 
A'+I=—> (A@D+1= (A+) 
A3}—A2+2A=4A 
= |A3 — A? + 2A] = 431A] = 128 


A‘*-4A-71=A-I 


|A‘— 4A—7]|=|A-I]=4 


A‘*—8A1—A’=8I 


=> A*—8A1-—A?- 61 =21 


2cost 1 0 
A(t) = 1 2cost 1 
0 1 2cost 


|A(t)| = 2cost(4cos’t — 1) — 2cost = 8cos*t — 4cost 
|A(t)| = 4cost cos2t 


(A) |A@®|=4 => t=2nm,nel 


=> t=-2n, 0, 27, 4n 


© bE PGF 


(C) |A(t)| + |A(2t)| = 4costcos2t + 4cos2t cos4t < 8 


| 


(D) 


(B) 


(C) 


(D) 


4. (A) 


(B) 


(C) 


Tl 


{ sin 16tdt 


T 
[16cos toos 2t cos 4t cos 8tdt = - 
sint 


0 0 


T/2( 3 : = 
[ sinl6t | sin(6n 160 a 


9 \ sint sin(7t — t) 
=0 
AB=0 > A'AB=O => B=O and 


If|AJ#0 => B=Oandif |B) #0 > A=O 
= |A|=0 and |B| =0 


A =O >. |A/=0 


AB=O => ABB'T=O = A=0O 
AB=BA = _ B'‘AT=A'BT => AB‘A'=B" 
=> AB'=BI'A = BAT=A'B 
(X7CK# SRK TCX = -X™CX 
=> |X™CX|=—|X™CX| => [X™CX| = 0 
X'CX = [0] 
Laces 
A+I=}1 | |} > (At+IP=n(At+J) 


| 
= A2+(2-n)A+(1—n)I=0 
=> A+(2-n)l=(n-1)A! 


ay ; 
=> Al= 4 
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A'D = DAT 
DD'=D'D =I 
= DD' A'D = DAT = DA! =DATSA!=AlT 
= BC? =B" =5 B=B' 
(A) B=B'! = B?=I 
=> |[B28C| = |C| = 


(B) (ACA‘)? = (ACAT)(ACA’).....CACAT) = AC? AT = ACKAT 
= kis odd 
(C) |ACA™ = |AP|C| = |C| = 


(D) |BB\B~)| + (AAT)208|=14+1=2 


SECTION-5 


@ SUBJECTIVE TYPE QUESTIONS 


1. 


Bt= (A’? — A? 


(B*)" = ((At) —_ A’)" 


= (BT) = A2_ (AT? 
= (B')4 = —B4 
=> |B*\* =-|Bi* 
=> |B| = 

3 

eg 
Tr(A,) = 32n-1 32n-I 


\ 
r 6 1 
lim 5 Tr37A,)= lim > = 6| ——| =9 
RP pl n>o=1 37! i_i 
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3. (AB)? = A2B? 
(AB) (AB)? = (AB) AB? 


=> AB = B71A7A?B? = BAB? 
=> ABB! = B'AB’B! 

= A=B'AB 

=> BA =BB'!AB=AB 
BA2B™ = (AB) AB™ = A(AB)B? = A? 


4. R = P'(PAP") (PAP’)......(PAP")P = A8 


— 


| 2) 


R=(1+B)%, B= 


QO 


R=8C,1 + °C\B + °C,B? + °C,B? +.....+ °C,B 


p=[ a « ins 2-8-0 


0 0 0 0 


R=1+8CB+*C(v3 —DB+8C(V3 — 1)? B4......°C,(V3 — 1B 


B 
rN : CC,C 3 — 1) + 8C, VIG? +... +9C,CV3 — D9 
( ) 


Re 
_7e_ ((./3)° 1] 
aq (Rav3 -)*-1 B- We 
Re 1 (¥V 1) 
a, = 81 
5 B=. 1 | 
re | 4 


adiay=[0 | 
13, Ay / 
a; + (ajaq —47€3 Ja aj —ajlajag —aga 
AIA aga) =| (ajaq—a7a3)aq a7 —a7(aja4 
a3 —(ajaq —a7a3)a3 ag +(ajaq —a7a3)ay 
|A + |A| adj Al = 0 


Advance Problems in Algebra for JEE 


= aa,t(a,a,-a,a,) (aj +a; )+a,a,(a,a,-a,a,)’-a,a,—a,a,(a,a,—a,a,)’+2(a,a,-a,a,)a,a, = 0 


=> (aa, 


=> (a+ a.) +1+ (aa, 


—aa,)[1+ aq+a; +(aa, 


> A3,-aa,= 1d a,--a,=0 


|A— |Aladj A] = 
a3 +(aja4 —a7a3)a3 
=aa,+a,a,(a,a,ager 
= (aia, — 2,2, 
=(a,a,—a,a,) (2+ 2g 
d 1 Ay 
6. |Aj/=|a, a5 a,| =a,a,a,—a,a,a, 


d 


aj —(aja4—apa3)aq 


— a,a,)” — 2(a, 


—a,a,)’ + 2a,a,]=0 


a, 4,4,) =0 


ag +a(a124 — 29a) is 
a4 —(aja4 —47a3)ay 


day ag 


(a,a, —a,a,) (aj + aj) —a,a, 
—a,a,(a,a,—a,a,)’— (a,a, 
a.a,)’— aj — a4 —2a,a,] 


— 2,2, erm) = 4 


aaa, a aaa, + @.2,0, “en... 


a,a,)2a,a, 


|A| # 0 ifa,, a,, a, all are equal to 1 and remaining 1’s in any of remaining siz places 


in 6 ways. 


Same process is repeated for other terms of expansion 


7. A?— 
=> 
=> 
8. 
=> 
=> 


N=6x6=36 
2AB + BA-2B?=O 
(A+B)(A—2B)=0O 


A-2B=O 
AB" =2I 
|AB“| = 23(1) =8 


Tr(ABC) = —43 — x? + 5bx 


—43 — x?+ 5bx <-18 
x?—5bx + 25>0 


25b?-100<0 = 


VxeER 
VxeER 
be [-2, 2] 


| 


9. |B| = |Aadj A] = ||A] I| = |AP 
l | 2 
IAJ=|1 4 —1 =62 


=> | ‘ me 
10. (adj A) adj(adj A) = |adj Al [= |A??1 
=  (AadjA) adj (adj A) = |APA 
= (|A| I) adj (adj A) = |APA 
> adj (adj A) = |AJA=3A 
11. AB*?=BA => A®%B?=A°BA => B=ABA 
Bt = (ASBA)(ASBA) = ASB2A = A5(ASBA)A 
Bt=A‘BA? 
BS = A‘BA2A4BA? = A‘B?A?= A4(ASBA)A? 
=> B® =A°?BA? 
B= UBA}A°BA? = A2B2A3= AZ ASBAA? 
=> B'’=A’BA* 


Similarly B?=ABA®> & B*=BA°=B 


B¢=B 
BB“ = BB 
=> Be =i] 
5x 0 0 25x? 0 0 
12. AB=| 0 1 0 |, (ABYZ=| 0 1 0 |=I 
0 10x-2 5x 0 50x2-2 25x2 


=25x?=1> 5x =-1 


Tr(AB + (AB) + .... + (AB)®°) = 2(5x + (5x)? + (5x) + .... (5x))+ 6 


=2(-14+1-1+1-1+1)+6=6 
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13. A1+B!=(A+B)'=> (A1+B7)(A+B)=(A+B)(A+B) 
= 2I1+A'B+B'A=I => A'B+B'A=-—I 
Let A'B=P 
P+P*=-1 => l= SS Pa Pe l= 
=> (P-D(P+P+D=0 = P=] 
= Pi=-1 = ii |B) = | e= |A| = [BI 
14. A’? +AadjA=AA'! = A’=(1-|A))1 
= |AP=(1-|Al) = le 
2A] = 4|A1| 8 
15. N=@G!41)3x3x3=189 
16. A(adjA + adjB) =B = |A| I+ AadjB=B 
=> B+A(adjB) B=B? 
=> B+A=B? 
=> |A+ B| =|BP=1 
17. 1stelement of A,,= a ee ee 
last elementOr A, = 47>, 419? = Asgs 


Tr(A,,) = [log, 286] + [log, 297] + [log, 308] + .... [log, 385] 


mL La) comatle olla] 


= a—b=-l,c-—d=2 
= bi} -l l 
A : -~A has l => a = 
—| 2 0 c df} 2 0 
=> —a+2b=1,-c+2d=0 


| 


0 1] 
19. PP'=P'P=I = X=A"= (4 BY B= |) 4 


1 50 
B?=0 = ava 14 s0n=| i 


Dn sin cos—— Pal 
12 12 
2 
»| 90S fem —| 
= (22)2hel? 12 ee 
a cos n—2 
2 12 
n-l 
T 
go, cosa “Sill . 
= (2V2) | 
a2 ™ b; 
sin— cos— 
12 12 
cos0 —sin6 |" | cosn@ —sinn@ 
sin®8 —cos® | | sinnd cosn0 
cas 
a 21 1 1 I} 
22 = (22) 2 2 _ 731 
bap 1 1 |i || 
| Sa v2 
= 932 | 
0 
aj ag a3 ay ay a3 
23. |AJ=|@4 a5 ag) =|aqg—a, As—aQ aG—Aa 
aq ag ag aq ay ag = a9 ag == a3 


a,’s are all odd 

All of elements of 2" and 3 row are even 
|A| is divisible by 4 

|A| can be equal to -4, 0, 4 only 


i) 


u) 


514 | Advance Problems in Algebra for JEE 


: i : i a-+be (a+d)b F A 
24. AZ= = = 
c dijjc d c(atd) be+d? 0 1 


If at+d=0,a+bce=1 b=0,c=0,d=1,-1, a=1,-1 


or c=0,b=1,-l,a=1,-l 
If b=0,c=0,a=1,-1,d=1,-1 
Number of quadruples (a, b, c, d) = 16 


25. |A-AIl=0 => 


A’@xA-yl 5; x=bigpy= 


A} =xA?—yA=x(xA-—yl)-—yA 


A} = (x?— y)A— xyl 


A=A 35> (x*-y—- 1) A=xyl 
=xy =0 and = xy=0 


Ifx=0, y==1 or y =Q)x = +1 


| b 1 | : 
b+ — =0/=—" =-1 = b= --, ae 


=) > 


b-a=0,b+ ~=1 > b= aS - 


b-a=0\bt B= => b= -=,a= 


= (5-3). Ga) (a3) 
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CHAPTER 


T COMPLEX NUMBERS 


SECTION-1 


@ SINGLE CHOICE QUESTIONS 
pe a 
1. Z,—Z9 =(Z—Zo)e ® 
7G 4 k 
n k 1 1— 
pao -(on:+(cr zal 2, Mod n ) (Meas n 


r= 
2n(n=l) k 
+t | ier (Z;-Zp)e 2 
Qn .4n eee 


kr k i: é rl i—r+i—r 
=NZo Y C,(Z] —Zg) Zo l+e 0 n +..4+¢€e n 
r=l 


ct IZ el2ar 
=nzk + 5 EG Ce Zy) Zo ‘ On 


2 oF ose 


‘+ [a+ Jo? —B? a? —B 


Pe 


“+2 |(a.- fa -B —B* (at Ja? — 


) +2|c? —(a7 —B*)| 


=2(lap+ 


a —p? 


= 2/lal+|BP}+2|a-Bl}a-B| 
= (ja + BP + ja — B+ 2ja-B] ja + | 


= (la + Bl + Ja — BI)? 
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3. Roots are vertices of equilateral triangle lying on circle with radius || 


ai 
A 


Length of side = [|<2| cos | V3 | | 


2 b2 2 
Cc 
= + + ——— = (2) — 23+ 23-2 + Z1-—Zy) = 0 


(pme73) (23—2i) (Zieeatp,) 


| Zz |= V2 


argz, —argz,= — =—arg(7,) —argz, 
4 
_ Tl 
=> arg(Z; Z2) = a 
at 
=> ZZ = V2e 4=1-i 


6. Z, 12,12, v1 


= S22 0 
2 2 2 ao 1 
Z,” eee + Z," + 222,24 Mal 


> Z Z Z 21 


7. 2 —-zZ=|z\(e* —e®) =—2\zIlisind = ki, k>0 
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g. 2, +2) |=) 2% 2 +/2 P 2] z |] z, |cos120° o 2 ft? 
Zy 


yee -2(20)(-4] = 19 


|Z; —Z, |= , +3° -212)8) = 7 


9. AandB sets represents two non parallel lines. Hence, no. of intersection points = 1. 
— 2 2 2 
10. |3z,z, + z,z, + 2z,Z,| = lz,’ zr |z,|° z,z, + ]Z,°2.,2. || 


= \z,2425 (Z, + Z + Z)| =|Z)Z>2Z, ||Z) + Z) +2; | 


a6 


ae Gl GaliGeealeee 4G’ «<9') £an f 
F Abe om as of \ cal 7) lH, 7 yy fee --Z, 
_(%+B)(HtH)- PP, 1+Z,)(Z +%) 
Dita ya 
12. ao — Ip| 7 
Iz|=0 or |z|= 
27018 = plz/? 
=> 72018 = 0) i 9 {1008 py 


=> No. of solutions = 1 + 2018 = 2019. 


13. 13 =] 


= 2 iar eee = 


15. 


16. 


1. 


18. 


19. 


20. 
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ik keR 


Z) = aq x 
2-372) | (8x)i 
Z{ 7 


l-igtee 21)" 
(a) -[Z) -@ 


I (z)<@ for n=4k+1 kel 
Sum =1+5+9+.....97 = 1225 


|z—iz,| = fat 3 — Sj 


5=2 8 |Z 3=31|/55 +2 (-3, 5) 

> 3< |z+3-5i/<7 
Z=—2+4z 
=> Iz; + 2| = 4|z| 
> lz + 2)/=4 
Cc 1 W U 
b v-U A(a) P(u) 

A ( PR 
— and ZA= /7P 

\B POC 

B(b) C(c) Q(v) R(w) 

> ABAC ~ AQPR 


sinx = cosx and cos2x = sin2x 


=> xed 


(1 + @)’= (-@’)’ =—- 04 =-@? =1+0 


| Complex Numbers 
21. w 7 


Ww ,Z 


22. zlies on Lar bisector of two conjugate complex numbers —iw and |v 
=> zis purely real. 
z=kk eR 
|Z + iw| <|z| + |tw| <2 
> |z| =1 
= z=lor-l 


23. (1+i)™ +(1-i)™ =z, +, =2Re(z,) 


(1+i)™ +(1-i)™ =z, +Z, =2Re(z,) 


=> (1+i)™ ++i)" +(14i?)™ ++i)” eR Vn,,n,>0 

24 _ (cos0—1)+isin® 
° (cos6+1)+isin0 

((cos 0 — 1) + isin 8)((cos0 +1) —isin®) 

= Wwo=:--__ 

(cos0+1)? +sin? 0 
eae ad 
Re(w) See O—1)+sin* 0 _ 


(cos0 +1)? +sin20 — 


25. 28-1 =(z—1)(z—a,)(z—a,)..(Z—a,_ |) 


= | ee — (Z—a,)(z—a,)...(z2—a_, 
Put z= 1, n=(l=2 JU =¢,)..(l =<.) 
26. Put x =0, @, w 


Expression reduces to zero. 
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Tv 


2). 2-2, = (Z;— z3)e 2 


(2-2) =-@,-2) B(Z) 


Zz ay + Zz —22)Z, —22,Z,=0 


2 2 = 
(ZHZy 0 225% 227,= 27,7, —27.2,.=0) 


(z,—z,)’ + 2(z, —z,) (z, —zliee C(z;) A(Z)) 


=> (z, —Z,)\@ — Z,) = ; (Zemez.,)? 
28. xyz = (a+ b)(awm + bw’)(aw? + bo) 
= (a + b)(aw + bw’)(aw? + bo*) 
=(atb)(at bo)(a + ba’) 
=a? +b? 
29. ((1 +i)x —2i)(3 —i) + (2 —3i)y +3 +i) = 103 
(x + (x —2)i)(3 — i) + 2y + (1 — 3y)i)(3 + i) = 103 
= 4x + 9y = 3 and 2x —7y = 13 


= x= 3, y=—l 


30. y(r-Dr—-o)(r— 0?) = Srl? +r+1) “(0 41) 


r=1 rl r=1 
2 2 
_ "ei 
4 
_ n(n—1)(n* +3n+4) 
4 
31. eilo-B) + ei(B) ae ely) = || 
= cos(a — B) + cos(B — y) + cos(y — a) = 1 
32. |Jz+1\<|z-l| 


= Re{z) <0 


Complex Numbers 
33. Putz=k, keR 


k?+ pk+r=0 and qk+s=0 > k=- 
q 


0 => s’+rq’=pgs 


= ae, P + ba,P + bz P + ate, P 


= (a +b*\((z,P + |z,/) 


35. sin +cos = 2sin— +tanx =0 
2 2 2 


= (tanx—1)(1 — cosx) = 0 


5 
= Ah 20, G 


4’ 4 
SECTION-2 


@ ONE OR MORE THAN ONE 


1. Letz=x+t+iy, xeR,yeR 


=> x x?+y> +ax=0 and yx’ +y +ay+1=0 


x=0, \/x’?+y? +a=0 doesn’t satisfy as a > 0 
x=0, yly| tay + 1=0 
Ify => 0, y>+ay + 1=0 doesn’t satisfy as a > 0 


a+ Va? +4 


Ify<0,y°’-ay-1=0 > y= 5 


at+va’+4 
2 


>0, Hence rejected 


2. (a) 


(c) 


3. (A) 


Advance Problems in Algebra for JEE 


Z7+azt+B =0 .(1) 


z +az+p=' (2) 


()-Q) = z= — 


YG Q 


Put in (1) we get (B-B)’ =(@-a)(aP — Gp) 


Z+az+B =0 ..(1) 
Zz’ —az+p =0 (2) 
wala 1 
(1)-(@) = as 


Put in (1) (B-B)’ + a(B —B)(a+@)+P(a +a)? =0 
= (B-B) +(a+G)(aB + ap) =0 


c—b a-c 


|c—b] |a—c| 
2 
a-cjr 
|a—c| 1—¢ 


, B(b) B(b) 
|b-c] |a-c| 
_ 2 
J bo? Zs 
Ja—c| 
a-c 


| Complex Numbers ea 


5. cosec' a) =cosec’ (& gee pL0 bes ») is defined 


2 2 
If y —x =0 and Mee or < -l 
= x21 orx< -l 
1-b’ 1 b' b 1 
6. z= Z, = < < 
* 1-b 1-b;} |1-b| |labiey-—b 


7. Ifn is even, 
z=((1+@)(1+@"))((+@)(1+@’))....... ((1+@)(1+@"))=1 


Ifn is odd 
z=((1+@)(1+@"))((1+@)(1+ @’))...((1+@)(0+@”)) =1 =-o? 


8. ax‘+ bx@t cx? + dx +e =(x?+ x +d§(ax’ + Gears) 
Equating coefficients of x? and x, we get 


c=bte 

d=b-at+e 

= 2(b+e)=at+cr+d 
9. Z, = -iZ, = 2, =z, 


™ 
arg 2, — argz, = > 


arg Z, + argz, = 7 


_ 3n _t 
= arg(Z,) = 7? arg(Z,) = a 
al 
10. Z=-5 
. 1 1 
Z+—=Z7+= 
Z Z 
= @-D{1-4|=0 
|Z) 
=> |Z| = 
z—-l 
> |= | 
e 
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11. 


12. 


13. 


14. 


Qa, . : : 
— is purely imaginary 
2 


a, a oe ae 

=> —4—=0 > 4,4,+4,a, =0 
GO, A, 

O12 2 |= ee ee oe | 

Similarly 32) 22 | ys) ee 
3|z, — Z,| = |Z, — Zdgieme- Z| J Z, 

> IZ, —Z,| = zee — 2, —z,| 


‘4 4 4 


Z4a-Z, . : 
and —4 “1! is purely imaginary. 
23 
= 2, represents orthocentre and circumcentre of AABC 
=> AABC is equilateral 


a? + B= 10, (ap) = 27 
a af = 3, 30, 37 
(a + B) —3(a + B)aB = 10 
Letat+Bp=€ 
=> t—9t-10=0=(t+ 2) (t? — 2t-S5) 
=> a+ B=-2, + V6 


U3 Tl 
6 3 {229 P 
(Z) 
=<) 
2 4 


=> APQR is equilateral. 
Circumcircle of APQR has OP as diameter. 


7 § Zi Z 
= Circumcentre is | — | and |—|=] 


* Circumcentre and centroid coincide for equilateral triangle 
a Zz + Z 
=> : ] 


4 


ee a en es a 2 
ae (ae =(Z, +2 +%)(z, +2. +23)=|z,+2.+2| =9 
Ay 43 237.4% 45 % 


| Complex Numbers [ees] 


15. 


16. 


17. 


18. 


Ag. 


zZ=4a@ 
0 n# 3k 
=> zen Den gn + 24n =— 2 (or + wo" + 1) =— 2 : el 
3.2 n=3k 
iz? + 2?>—z+i=(z—i) (iz’-1)=0 
= Z=i1,2=-1 
i Li i) Let} 
a Z = ig —1), EOC 
2 J2 


x? =(x-1l)t+y’ 
| 


= tH t, =2 


1 1 1 1 1 
R (tut > 5 i +t,)| = J tit) 


=> R lies on Im(z) = 1 


V(x-3) +(y-2)" = 


a 


97 


1 A| (7 \3 yaa 
(sal) | (a- 
y=-x 
z°—1=(ZE)(z—z,)(z—z,) a Z,_ Jae 
7th 
> ltztet..te 07 
l = 
Replace =y > z= cia 
a= y 
= yoty’Gy-)t+yGy-D? +... +Gy— De= 0 
Sy ses es ea Par 2 te a ea 13) 


+...+(-1)™!=0 


20. 


21. 


22. 
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1 1 1 149.3435" 4.04¢(-19" 
= + +...4+ Se 
oe ee oe ae 14+34+3°+...43 
7 n3"! ul 
Guy 2 


Iz, + Z| = |z,| —[z,] 
=> argz, — argz, = 1 


| z, +i(zZ, —Z,) |= |gypy + | i(z, —z,D 


= arg Z, = arg (i(z, = z,)) » S Fa 
— Qlaa-t-°7 
Circumcentre of APQR = - 
=> SP=SR=SQ 
Z3 + Z> Z3 ~ Zo 
= Zi) = 
p) j 2 


(22 + 5)(2Z +5) = (6z—9)(6Z—-9) 


=> 32|z? -64(z+7Z)+56=0 


=> |Z? = 4 Re(z) — 


a=4, b=- 
4 


( 3750 ) 1 


ore{(l+ ga) are 4 on 


2 
> n=-l, a=1+i 
Let 2 —(1 + i)z+b+2i=0 has rootz=k,k ER 
= k?-k+b=0 and -k+2=0 
> k=2, b=-2 


Roots are 2 and—1 +1 
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| 
23.2, > he, (l= A)z, , a 
r € (0, 1) A(z) B(z2)_— C(zs) 


(Z=2,|= (=A) 2, =2,| and. |2,=2)|=A\2,=2 | 


[23 |=|Z.|_ 23 |—|Az3 + A)zi |S | Zs [=A] 25 |= 4) || c 
| Z3 — 2. | (1-A)|zZ3 - 2 | (1-A)|z3 =z | ae 


|Z |=| 2 | _ |Az3 +(1-A)zi|—|Z1| - Alz3|+0-A)|z|-la] 7 


|Z. -2Z, | A|Z3 2; | A Z3—Z, | zy 
2 = : 
24, az’ +bzatc=0 with |z,| = 1 
™z, 1 
| ZiZa == ae 
a 
b 
+z |=|-7=1 
int 
(i. 
=> Z, +z, )| —+—]=1 
(% ales 23 
> b* =ac 
ae 
— ae : & 
Similarly for bz* + cz +a SS with |z,| = 1 
We get c? = ab 
= b*c? = abe 
= be = a” 


a+b?+c?=ab+bet+ca 


a=b=cora, b, care vertices of equilateral triangle. 


|a — b| = |b —c] = |c —a| 
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25. yaa a ia | 


> Z, + Z,+Z,=0 
1 1 1 
> —+—4+—=0 
Z, Zy 23 
— LZ 22.7 22 = 0 
a — 2 2 2 
> (Z, a ag Z,) =0= ta. + Lge ZAZ,Z, Tapes zZ.) 
2452 2— 
=> Zo 2a e 0 
3. ck 3 _ 
Also Zo +L, ge 3Z,Z,Z, 
D, 2 2 
Z Z Z 
= 142 43 33 


ZZ3 Z3Z,—-ZyZy 


26. Case-I Triangle is right angled at z. 


=> “ “is purely imaginary 
1 : hs. 
> B= = Z+1——i => z=-l1+ii 
z+) k 


z lies on line x =—1,z#-1 


Case-II_ Triangle is right angled at z? 
= *-* _is purely imaginary 
> =kibi> xe0 


Case-III_ Triangle is right angled at z° 


= ~ is purely imaginary 
l+z. : : 
> is purely imaginary 
x 
=> 0 


=> x(x + 1)+y?=0 


PL Complex Numbers. eee 
27. (p+ip’)?=4(q + ip’) 


=> ptp’?=4q and pp’ =2p’ 
28. IfA lies between B and C 


[Zj2— Z| [Z13-2| 
-———_t—“1 
Pca Ba FAL Zy Zi 23 
|Z. me) | |Zo3— Z| 


If A, B, C are non collinear excentre of AABC 


_ =| 2_ = 23 | 2412) Zo [253+] 2) - 23 [Zp _ 


I 0 


—| Zo —2GPr |Z — Zo | +m Zs | 


29. (a) Using ||gm law any complex no. z,in complex plane can be expressed as 


Z, = PZ, “+ pz, 


(b) Ifz,, z,,z, are collinear, then 
Z5 = PZ) + 422 
pt+q 
=>  pz,t+pz,—(p+q)z,=0 and p+q+(-p—q)=0 


Zy-Z, jig 24374 


(c) 


|Z. —al |Z; —Z, | 


z,(|z5-2 Je'*-|z, -Z )+29(-|25 -2 le") +25 |z) -2,|=0 


and |4iat ieee |Z,—z,|e+ |z,-Z)—U 


S0(b) 32220, Foe eee oe ee =O 


2 _ 
— =, eee Z;) + 3(Z,Z, ZZ ZZ.) =0 
= 2 2 2 
> VAT an - Z,Z, a a ay 5 + Z, a Z, 


All other options also results in S$) 7, = So 7,2 


31. 


32. 


33. 
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+i= 
U2 = (2-2 )e 
fae) ul 
a a a ae cy 
( _j") aw 
or Z, =Z, ee | +z,e 3 A(z) B() 
( ( \ 
2, = (1+i)| 2 iv3 +(2-i) 1, iv3 
2 BR 2 Jy 
( 3 |) 
or a(t) 0 Teaee 
2 Dp 
_342N3 iW3 | 3-2v3_iv3 
2 2 2 2 
yy tZytZ, 9+2V3 AV3 | 9-23 iv3 
= Centroid = = + or 
3 6 6 6 6 
1 Te ys. 
anal 1 =a [-- f(x) = * +— is increasing V x ¢€ [2, 4]] 
1 1. 3 lA. . : 
z+—|>|z| >2 = [-. f(x) = x is increasing v x € [2, 4]] 
|z| ~~ 2 x 


z-i__b+ic-(It+a)i__ (b+ i(C-a—1))(b-i(c +a +I) 


zt+i b+ ic+(l+a)i b> +(c+atl) 
(v +07 —(a+l)? +i2b(—a -1) 
2+2ca+2c+2a 
(1+a)(—2a —2ib 
21+ c)(1+a) 
at+ib 
~ l+c 


| Complex Numbers 


Zq—Zy - ZZ ae 
34. ——— = ———e 
OG OA 
OA =30G 
> 1q-m=4i(4 | 
i i i 
35. Ifk <0, then 
n-l 
wm+2rm nat+(n—Il1)n7 
sam EE nee n= Dar 


1=0 n n 


If k > 0, then 
n-l 
2 
Sum = 5" =(n-1)n 
r=0 Lh 


2 2 = 
36. Z,°+Z, +z, =0 


=> ( 
> \z,| = |z,| 
37. z,=0, z, =e 
Re(z,z,)=0 = eos(0,—9,)=0 
=> 6, -0,=(2n+1)-,nel 


la? = a* + c? = cos’O, + cos’8, 


=cos.g) cos” C —(2n+1) | 


= cos’8, + sin’O, =] 


\0,? = b* + d? = 51070, + -sin’9, 


= sin’0, + sin? C =(204-1) | 


= sin’0, + cos*0, =] 
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Re(@,0,) = ab+cd= (sin 20, +sin 20, ) 


= (sin 20, +sin(20, -(2n+1))) =0 


Im(@,,) = be —ad = sin(8, — 8,) = sin [ion ) 


SECTION-3 


Comprenension (0.1 To 0.3): 


ZZ Z,=p (1) 
Z, + 7g) + Zeoir Y ...(2) 
Z fee + Z,0 =T ...(3) 


Applying (1) + (2) x @ + (3) x @ 
= 3z,=pt+ qo? +ro 
Applying (1) + (2) x @ + (3) x 
> 3Z,=p+ qa +1o" 
Ip? + lq? + KP =, +z, + 2,)(Z +%+%) +(z,+z,0 + 2,0”) (G+ Zo? + Zo) 
+ (z,+2,0°+ z,w) (Z +20 +Z,07) 
= 3(|z,) + |z,? + |z,)7) + 1. + © + ©’) (24Z, + ZZ +2123 + 2123 + 2ZZ3 + ZZ3) 


= 3((2P + bP + lz?) 


Complex Numbers 


Comprenension (0.4 to 0.6) : 


Let QB =x, QA=y 
QB QA 4 2 
QC QD 10 5 


= QC = —~x, QD= ~y 
rt C(z;) 
x? + y?— 16 = 2xycos— = V2 xy 
BC? = PB? + PC? 
= “x = (4cos0)? + (10sin6)’ 
and AD? = PA? + PD? 
> “y = (4sin®)?+ (10cos6? 
(2)+ 3) 3S - (2+ y) = 116 
464 
> rty= r 
160./ ) 
> XY = 9 
A ft ium ABCD (5x}(2 ) sin” ae sin— = 
rea of trapezium ~ 55 5 y 4.2 y i 


| 
Also area of trapezium ABCD = ~ x (14cos0) (14sin®) 


| 
Area of APCB = ~ x (4cos®) (10sin0) = 10 sin20 = 


|CP — DP| = 10|sin® — cos®| 


(CP — DP)? = 100(1 — sin20) = — 


10 
= |CP — DP| = a 


Ve 


. 140 ; 20 
= 49sin20 = oa => sin20= = 


(2) 


(3) 
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Comprenension (0.7 to 0.9) : 


pa {t_x31 ¥3_ v3 v3) 
“A 22° 4 2 2 | 


_ {1-3 so=3 | 


4 > 4 


v3-3 


4 — 
3 


Es 
4 4 


REY 


Slope of DE = 


= Angle between AC and DE = - 


: (8-3) (¥343) 2 3 
DE*=| zi al i j “16° SP : 
whi 


Comprenension (0.10 to 0.12) : 


|z* + 1P = 4\zP (0, 1 +/2) 


= (22+ 1)(Z? +1) =4\zP 


=> (\z/#—2\z)2+ 1) + (22+ Zz? —2\z2) =0 


= ([zP- 1)?— (iz - Z)P=0 


ne = 1+ V2 


(0, -1-/2) 


| Complex Numbers [E22] 


P+r-1=0 = r=—— 
and from Zz+i(z—z)—-1=0 
l+¥ 
r—-r-1=0 > [= — 
Also CC} =4= Ff += (V2) + Gi 


=> Circles are orthogonal 


Comprenension (0.13 to 0.15): 


Clearly AABC is equilateral 
AP? + PB? + CP? = |z— z + |z- Zale + |z— Big 
= 3\z\? + Iz)? + Iz,’ + |z,/? — LZ) +2, +2 
= 3(1?+ 2”) = 15 
1 1 i *-_ 4 
—_ +— wat — = Zier Zp =() 
Zp Ze 4F 
223 | Aele? 


Q Zy Qeit/4 


= 2e= _J/2 (1 +i)! 


Comprenension (0.16 to 0.18) : 


x + iy = (acos*t)i + (1 + 2bi)cos’tsin*t + (1 + ci)sin‘t 


x = sin*t + sin’t cos’t = sin*t 


y = sin‘t + 2bsin’tcos*t + csin*t 


= y =a(1 — x)? + 2bx(1 — x) + cx? 


which represents parabola 


Equation of line through mid point of AB and parallel to AC is 
a+b 3 b 
= + + — 4 
Z= j 5 (1 -A) Fi I 


For point of intersection ‘P’ 


& 
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3-2 .{ b+c a—c ; : . : 
4 +1 5 +h 5 = i(acos‘t + 2bsin*t cos*t + csin*t) + sin’t 
= 7 ~ = Sint 
= : —2sin’*t =r 
bt+c a—c 
and ( 5 ) - a( 5 ) = acos*t + 2bsin*tcos’t + csin‘t 
b+e (3 ; a—c 
tr (3- 2 sin’ ; (a=) = acos‘t + 2bsin*tcos’t + csin*t 
2 2) 2 
3a+2b—c 
a i + (c — a)sin’t = (2b — a — c)sin*tcost + acos’t + csin°t 
3a+2b—c ; . J ; 
an + (c — a)sin*t = (2b — a —c)sin’tcos*t + (c — a)sin’*t + a 
= 0 = (2b —a—c) (4sintcos*t — 1) 
= Asin*t — 4 sin’t + 1 =0 
| | 
> Sit = — —_ 
pe (J . rare) 
2 4 


Comprenension (0.19 to 0.20) : 


pt+qw + 1r@?= a(x (2+ + w) + y(1 + © — 2) + 2(1 + @ — 2”) 
= —3a(x + yw + zw’) 
p + qw’ + ro = a(x(—2 + @? + @) + y(1 — 2? + @) + z (1 + @ — 20)) 


=—3a(x + yw? + zo) 


=> p’+q+r—pq-—aqr—rp = 9a(x’? + y? +z — xy — yz— zx) 
prqtr=3a+y7zZ) 
=> p> + q? +r — 3pqr = 27a°(x? + y? +z? — 3xyz) 


537 


| 
Comprenension (0.21 to 0.23) : 


1 1 1 1 2 ue 
+ + + =—< 
at+x b+x c+x d+x x jy 


> 2x*+(a+b+c+td)x’— (abe + abd + acd + bed)x — 2abed = 0 
Put x =@ (2 — Xabc)@ + La — Zabcd = 0 
Put x = w (2 — Labc)w? + La — 2abed = 0 


Subtracting, we get 


(2 — Zabc) (@ — @”) = 0 
> Labe = 2 
=> Xa = 2abed 


Also x = 1, satisfy the equation 


1 1 1 1 
+ + + = 
a+l b+l1 c+1 d+l 


Comprenension (0.24 to 0.26) : 


(z,Z,29% =—80(1 + 41) x 60 x 24(-4 + i) 
EX (2)2523) _ —80(1+ 4i) x 24(-4 +i) 
(Z523)” 60 


= 32(8 + 15i) 


CAE _ -8001+4i) x60 _ 200 


7 - (17i) = 2001 
(Z)Z3) 24(-—4+1) 17 


2 
Z> = 


2 (Z)252,) _ 60x 24(—4+i) _ 
5 (gz)? -80(1 + 4) 
(Z, +2, arr, +z. +2(z2z,+2,z,+2,z,) 
= 662i + 256 + 2(-116 — 296i) 
=24+70i 


Iz, +z, +z, = \(24) +(70)° =74 
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1 OT 
z,=10V2e4 or 10V2e 4 
z, = 10(1 + i) or -10(1 +i) 


—80(1+4i) | -80(1+4i) 
7 
1 10(0+i) —10(1 +i) 


= -A(5+3i) or 4(5+3i) 
60 60 
Z3= — or —— 
10(1+i) ~10(1+i) 


=3(1-1) or 3(--1+1) 
(ZF, Z.,, Zag (—4(S He tye (ese}) or (4(5 + 31), —O@ + i), 3C-1 +1) 


SECTION-4 


Matcu THE CoLumn : 


1. Z,, Z,, Z,, Z,eatisfyae | 


1? 29 3? 
4 4 4 4 

=> 14+@ ¥z, +2; +2, =0 
4 4 4 4 

=> Za"@l, + Z, +Z, =—] 


Zi+Z+77 +fa+ 1 Sw—z,) (z—-z,) (Z@-z,) (z-z 


Put z= 1, Sg) — z,) (N@z,) (1 —z,) d -z,) 


Putz=-1,1=(1+z,)(1+z)(1 +z, (1+z,) 


=> (Ge 1) (22 -1) (22 —ggiee 1) = 5 


Put z= i, (zum eenpez, — i) (z, —T) 


Put z==1, eer) (z, + 1) (z, +) (Z, +1) 


= (zo FL) (zZ Flt fi. 7 )eH1 


= ¥1+1—2c0s36° =2sin18° 


Vv) 


5 


IZ, + Z,| 


min 


| |BSsl 
SECTION-5 


SuBJEcTIVE TYPE QuEsTIONS 


1. Applying C, > C,+C,+C, 
1 0) wo 1 oO wo 
zil z+ 1 |=0=z/0 z+0*<e 1—o° 
1 1 Z+Q 0 l—@ Z+0-0° 
= 2(z? — (@? — w) — 3) =0 => 7=0 
1 ee e*_e% 1 e® pe 


2. A=er*Brr ft eB eB _e Bl = (eb —e%)(e? -e%) 10 1 cP t+e% +e %e FB 


le —e! 0 1 ev te*+e%e? 


A= (e® — e%) (e’— e%) (e’— e*) (1 — e PY) = 0 


3. z lies on ellipse f. + =1 
i) 6 


(0, 4) 


iz? = 15cos?0 + 16sin?0 (/I5cos6, 4sin®) 


= 15+ sin20 


(/15, 0) 


ao = VIS,M=4 


=> m+M=4+4 v15 


4. “° “| is purely imaginary 
Z 
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5. z, =(at+ ba + cw’), z, = (a + bw’ + cw), z, = (aw +b + cw’)? 


Z,= (aw + ba’ + c)’,z, = (aw + b + cw)’, z, = (aw’ + baw + c)? 
Clearly 2.2, >Z_and 2,-—27,—2, 
6. (Z.- 7) = (2,7) 
22 )5G.-2 je" 


tty | sin2A | { z~23 | sin 2C 
Zy—Zo) sin 2B 7 a sin 2B 


(cos 2C —isin2C)sin2A +(cos2A +1isin 2A) sin 2C 
sin 2B 


— sin2(A+C) _ \ / 
—  sin2Bo (Z,)Bo 


7. Letta=e®,z=ik, k,OER 
=> ~-~(cosO + isin®) k?+ik+ 1=0 
> 1 —k*cos0 = 0 


k(1—ksin0)=0 = ksind=1 (a5 — 1) 


=> = cos0 = sin’0 
¥ 

= cos*0 + cos0 — 1 =0 

+ Vv ‘ 
> cos = 

Y Ie 

2 VS4+] 
= tan’?@ = —— 

we — | Z 


8. cos170 + isin170 = (cos@ + isin®)'’ 
sinl1 76 = '’C cos'*@sinO — '’C,cos'*6 sin’@ + '’C.cos'*Osin°O 
—"C,cos"@sin’0 + ... —"C,,cos*Osin’@ + "C,,,sin'”0 


= tanOcos'’0(""C, — '’C,tan’0 + '’C.tan*® — '’C.tan®@ + ... 
1 lM4Q 1 16 
="C,,tan “0 + 'C,, tan’*Q) 


| Complex Numbers (Ea 


rn 
IfO=—_ r= 1,2,..,8 
= Ga", =" C.tanrd + "Ctane ="C, tanto + 0 ="C) tan 0 9 C tan 0 
Put tan’0@ = x = 
tan 17 
ae _ me + LOE cs _ "Cx +o. Cx + ai eee = Om Pi on 
“Y 17 
stn "C, dAgete a: 
= > tan = 3 tar T7 


r=1 17 ey 2 


= 17° "CO 

= =8 
25 

| hoe 

9, [79-27% (Z 2, 
; Z,—Z, Z,—Z, 

Pia ~2,Z)|_ Prat ss 
@ 2) G4 =o) 


= 


= 27|z,|= 27% — =45 
10. Let A(z,), B(z,), C(z,), D(z,) 
ABLCD > * “is purely imaginary 
Z,—Z 


54+ 9) 
> Re =0 


444(k +3) 
= ~—— Re((-5 +91) 3-i(k + 3)) =0 
s Lis 4 00+ 3) 50 


> k= 


11. Leto=y-1+yi, yeR 
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IZ| < |o| 

= (x-1P?+x<(y-1l)/t+y VyeR 
=> (x —1)?+x?<min{(y—-1)?+y’, y e R} 

I 
> oye SS 
= (2x—17 <0 

| 
=> c= 
> Le 


12. Re(z)>1 


=>  _z lies in the right side of perpendicular bisector of points with complex 


representation 2 and 0. 


=> Iz— 2| <|z| 
zZ—2 l 
> ‘ 
/ 
13. IZ = z,| Iz, = zZ,| + Iz, = Z| IZ, — Z| + IZ, = Al IZ, = Za 


Mg, = 2 12,2, + 2, —2,P 


=25 Z ae ar 


= 3((z,P + ]2,P + lz.) — lz, #2, + 2, 


<3Gr)-0=98 
14. y>4andx?+4+y-4< 10 


= y <10—x? 
(“6 \ 
Area =2 ul See) 
( 6V6 
=2|10V6—-— —— 4V6 | T 


= 8/6 


Complex Numbers 


W362 Ee) ee ey ee ey) a et SZ) 


2 Se ae Z,+7Z ed Me ae 2 ae +7 


= A(\z,? + [z,)° + [z,)2) = 56 
16, Lez, —9", 2 = 20% 2, = 36" 
A722, = 0 
> Z\+Z,+Z, =Ban7, 
=> e391 + 8ei3e + 27 e339 = 1 BeilOi + 82+ 8s) 
=> sin30, + 8sin30, + 27sin30, = 18sin(0, + 0, + 9,). 
17. Let z= (cosa + cosB) + i (sina + sinB) 


=> zi+ 2 =2Re(z’) 


> m=8, n 

2 ‘N : 
18. 2 -— /3z7 “eS = 

— z=e™3 or e 


Z 


19. 


20. 


21. 


22. 
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4-9): 


2' n#3k 
Re((1+iJ3)" || = |Re((—202)" |= kel 
Re(1+iv3)")|=|Re((207y") : ake 
600 
> log, ff +iv3)” =(1+24+3+4+...... + 600) — (1+1+......)) 
n=l —.—__— 
400 times 
600 x 601 
_ — ~ 400 =179900 
z' Z z zi Z Z Zz Zz 


ea +—— + —— + +——— + 
+z l+z 142z° z4+z Z+z l4+z 14z Zz +z 


-(1+4)( 4h 


l+z 1+z 
=2 

a} — 3ab? + i(3a’b — 107 —b*)=c 
= c=a>—3ab* and (3a? —b’)b = 107 
= b= 1 and 3a’ — b? = 107 
= a=6 
= c = 6(36 — 3) = 198 
or 3a* —b? = 1 and b = 107 
= 3a? = 11450 which is not possible 
Hence, atb+c=6+1+198 = 205 
Let the line be 

y=mx+3 
Putz. = x, tay, 
= y, ~ mx, 3 


=> diy, =m> x, +15 


Complex Numbers [eae] 


32, = 2. =3 + 504i 


> >») = 504, > =3 
=> 504 = m(3) = 15 
=> m= 163 
om gee i7* (9k.43%,) 2a 
3. z=e B® e ® = e 4 — @l4 


r can take atmost 144 distinct values and all values are attained using the periodicity 


of 27. 
For example 3 x 47+8=149 


14927 2mx5 
—— 27 = 
144 144 


Which is not attained for 8k, + 3k, between 0 to 143. 


40 40(x+iy) 


24. 0<x<40,0<y<40 and — 2.2 
Z xX°+y 
40x 
= 0< | => 40x<x’?+y’ 
ADy 
er 0< | <1] => 40y <x? +y? 


A= (40)’— [x(20)’ — {(20)* — 2((20)? — ; (20)°)}] 


>  A=(202|3-~ | ~571.68 
i722") 
10 


I _. k+l 
cos —_ in 7 m 


=> [A]=571 


, | 
25, | 13 er 


ZL / 


| Sa | eal Peer 


= = 13 


7 


| 
~— = (13 —cos6)2 + sin2@ = 170 — 26cos0 
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—— 170 x 5 26{ cos . egg” Perak +cos a + cos") 
font 7 10 10 10 10 10 


7 


= 850 — 26(0) = 850 


26 + . +1=0 
1) 1 
— [z+ az )+1=0 
Z Z 
| V5 i V5 
> Zt = iF 4 ys ~~ 
14 mi 
z—z+1=0 > Z= 
| 5 '. o 
yo P = 2cos72° > Z= 72") 
| Fe F . 
z+—= ~~ =2008144° => z= el) 
= P = (1i60" gi72" gil44? _ i276" 


27. |f(z) —z| = |f(2)| 


=> (a+ bijz—z|=|(at+biz] VzeC 
= |(a— 1) + bi] = a+ bil 0 1 
Paces 
= cate p *°2 
ja + ib| = 8 
=> <b 64 
4 
= b 
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PL Complex Numbers. 
ae 
28. F(F(z))=2=i = 2+ 
Z+i (z-1) 
Z-1 
eI . 
— 1+1 
=o 
F( F(F => = 
ron) Ee 
z—-l 
25020 rs) > F(Z,) 
i” . 
+i+i 
et =1+ 274i 
Ona 4 
137 
Oa 1) : Co 2x8 +1) (x"° 2x'8+x!7) 
29 Vn 2 
(x -1) (x-1) 
a 7 eo 1)(x"° 1) 
(x-)° (x-)’ 
,27k, ;2mk, 
P(x) =0 = ta— 6 


k, = 1, 2, ..., Mi and We 1, 2, ..., 18 


1 
2 1 12 473 &9 
dia, =— ++ 454+ = 
19 17 19 17 19 323 


30. 1+—=—- See z= 6 
. Ge — 
4 16 
7 i 
7 4 
164 = 
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=> 1 evint =— 1 evint 
=> = 
> n=4k+1lL,kel 


32. f(—w’) = aq4036 ba434 + co432 


=> 2015 + 2019V3i =aw—bw? +c 

> 2015 + 201 Fi= 4 seriiarb~S 
= a+ b= 4038 

= a=b=2019 

and 2" ¥0=2015 => ¢: G9O15 


f(1)=a+b+c=4038 + 2015 = 6053 


CHAPTER 


SECTION-1 


@ SINGLE CHOICE QUESTIONS 


iF 


log,5 = 2a, log,2= In,3 = 6b 


LOGARITHM 


1 2ab-1 


1 
—-+log.3=b log<« 3=b——-= 
= Da $5 => 1085 a 


logs 3 (2) 2ab-1 
2a 


1 
logs 2 (=) 
Toe, r= Og52 _ 2a 1 


2. In5(In5 + In (x + 1)) = In2(In2+Iny) 


In2In(x + 1) = Inyln5 


2 
= in?s +f ince + Me In? 24 2D 
In5 
, y) 
=> |n25—1n22 = In(x+1) In* 2-—In~5 
In 5 


=> In(xt+1)=-In5 


1 _ 4 
=> x+ | 5 


3. Adding log,(ab) + log,a*b? = 12 


=>  log,(ab) + 3 log,(ab) = 36 
=> (ab)4 = 26 


= ab=2?'=512 
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1 
4. w=x44 > x=w% 
I 

w=y0=> y=w 


1 1 1 1 


w = (xyz)? > zZ=wi2 24 40 — w 60 
> log, w=log , w=60 
wo 
1 1 
5. log, aan = ype (log2x) 
3 
1 

> oe, x| =log, x 

= (log, x)" = 27 

=> log, x = a5 


6. The number 2 log so4y0 4+ 3108 4995 5 


1 
= 2 53) _ 
= 18 00036 me a 


Check a = 20, 27, 32, 35 


=> a= 27, b= 36,c =48 


8. (24cosx)* =(24sin x)? 


=> 24sin? x +sin* x -1=0 
=> (3sin x —1)(8sin? x +3sinx +1) =0 
: 1 
=> sinx =— 
3 

=> cot” x = cosec’x -1=9-1=8 


ea 


9, n=b2,2b=n?2 
log,» (2b) =log,,(n”) = 2 


1 
— MEA or l 
| 
logy X = = is rejected 
= x= 10 


SECTION-2 


@ ONE OR MORE THAN ONE CORRECT QUESTIONS 


1. Lett=3--2 ¢ 

y=t?-4t 

= t?-4t=a, te(0, 1] 
: t 

= ae[—3, 0) 

t=2-V4+a < t<l 
3-*-271=-2-J4+a 

= x =2+log,(2—V4+a) 

2. (x+y) Inx=n Iny ee ali 
(x +y) Iny = 2n Inx + nIny ele) 
Divide (2) by (1) 

Inx Iny Inx 
Iny __) gives (x, y)=(1, 1) 
Inx 


Taking Iny = 2 Inx > y = x? 
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x+x2 2n 
=> x =X 
V¥14+8n —-1 
> x?+x-2n=0 a 
. ‘ 14+8n4+1-—2V14+8n 4n+1-—V14+8n 
yx = Eh 
4 2 


. (2x+y)?=x? +xy + Ty? 
=> x? +xy—2y* =0 
=> (x—y)(x + 2y)=0 
Case I: If y =x, then 
(3x + y)? = 3x? + 4xy + ky? 


= l6y? = Ty? + ky? 

=> k=9 

Case II: Ifx =—2y 

= (-Sy)? = 12y? — 8y? + ky? 
> k=21 


. a 2128 =log, log 2 


=> ao 8 

= [a°” \ _ gi28 
28 

a (a'**) = (64) 


=> a=o" 
= x256 
= 2°. =loe 4b 
264 
3 gl2 
= —_ [2s — 73x2° _ 9192 
&. Wk<0 
Equation has only one root. 
Ifk>0, kx = x? aK +4 
x? +(4—-k)x+4=0 
D=0 (k— 4)? -16=0 
> k=8 


k<0 


_ 1000 
98 
(a, b) = (1, 500), (2, 250), (3, 125) 


=> b 


554 | Advance Problems in Algebra for JEE 


_ 3(1— logig 5) - 3(1-a) 


7. 108398= 
=O" Calon 3) tab 
1—-log;y5 1l-a 
1logy43 32 =log, 2 ice or 
logiy 3+logi, 5 


lo 15)= 
e100) = T2108, 95) 


1+b at+b 


~142(l—-a) 3—2a 


SECTION-3 


@ COMPREHENSION TYPE QUESTIONS 
Q. 4 to Q. 6. 
Adding 3xyz —9 + log , (xyz) = 32 + 81 + 256 
= 3xyz + log, (xyz) = 378 
f(x) = 3x + log, x is strictly increasmg Vx > 0 
= xya— 123 
logge = 32 — + 3 =— 90 
logsy =—41 
log,z = 134 


Q. 7. to Q. 9 


2log, (2y) = 2log,, 4z= log, 4 (8yz)=K 
hi 
2y=x? 
= 
4z = (2x)? 


8yz = (2x*)* 


KK 
=> (2x)2x2 =(2x*) 
_K me 
=> 2 2=x7k xa? 6 
K 
l ae) y* 
=-—|2 6 a) 12 
2 
K 
if 2)? < 
z=—|2° | oye 
4 
1 
5 $4 
z= 2 =— 
“ 128 
1 
a = 
SY OST 
2726 26 


SECTION-4 


@ SUBJECTIVE TYPE QUESTIONS 


1. ax=(x+1) 
For tangency a = 2(x, + 1) 
ax, = (x,+1)* = 2x,(x,+1) 
=>x,=1 Bee a=4 
For eqn. to have exactly one root 
ae(—o, O)U {4} 


1 Bx tx? 
3x+x° a 3x2 

pa esac a ee P| eee oe) De Fp 
14.3x2 1-[ 5%] 
14+3x? 


= nf 229-3909 


(l1-x)° 


ft 3x 49x" bx? 
3 


1—3x+3x?—x 


| 


XY 
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en 19!" 2 is < 1910” 


10! 10! 7 
N=10 -10° +1= 999...9000..01 
UX" 


en" 
(10!9°_10!9)10!°-1) 
times times 


P=94949+4..94+1=9(10'% -10!°) +1 
——_ , —“— 


(10!°_10!°) times 


=9(99...9000...0) +1 


eX_—-— eee -— 
90times 10times 


= 8999...9100...01 
eyes tO 


89times 9 times 
q=84+8+94+..94+2=10+899= sill 
89 times 
4, x*+ 2% +g, (x2 + 2) Der log, (2* ™) 
Let f(x) =x + In,x 
f(x) is strictly increasing Vn > 0 
= x? +2eo* | 
= x? = 2* 
x = 2, 4 and one value of x lies in interval (—1, 0). 


“. [x,] + + [x,] =2 + 451) = 5. 


5. 8 x 27(37°86 x—l) ae 23(log6 x-l) _ 63(lo86x-1) ) 


=8x27| Ges" = 27) 41 
<0 


SB %27 


= S=8 x27 
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P Logaritin 
2 2 
6. log, ae | => 4 TG 
x+4 x+4 
2 
Ee — xe(-4,-3)U(8,«0) 
x+4 


7. ne[2',2'*')=> [log, n]=i, i=1,3,5,7,9 
N = (27-2!) +(24 -2)+(2° -2°) + lene’) + OBS 


2(2'° im 
ral 


a gr ge = 681 
8. en ed 
3 


max. value of 3x+4y = 3(3) + 4(4) = 25 


9. Ifa, b, c are in G.P. 
=> loga, logb, log c are inA.P. 
Let log a=a, logb=a+d, logc=a+2d 
a+2d - at+d _ 2a 
a a+2d a+d 
= 4d? = -307 —9ad 
(a+d) _, (a +d)? 
(a+2d)  (a+2d)’ 
_ (Sa* +12d?+17ad) 
a? +4d2+4ad 
_ 5a7=(9a7 +27ad)+17ad _ 3 
a? +4da+(-3a7 —9ad) 


[x|-V3__ | _ V3 |x |+2V2 

10. 24 op, IS |e x|+y3 
pt |x|-v3.) VB | x|+2V2 
> ITB x[-wal xl 


7 log, b — 2(log, b)? =7 
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=> x2(x2 — 3) = 3x28 
= x4 6x2+8=0 
= x2=4,2, x=42,4+ V2 

11. Let log,)x = a, logipy = B, log,)z = y 
a+PB+y=81, aB + By + ay = 468 
(a+B+yP =a? +P? +y? +2(0B+ By +a) 
an a? +B? +7 =81° —2(468) = 5625 


sl 
= ee 
2a Des 


\ re 2 
160 Re3\ 7 al 1 1 


12, = y 
2 log;(r+1)log,(r+2) ra\ log;(r+1) log,(r+ 2) 


1 1 4 


7 log, 2 7 log, 162 ~ (log, 162)(log, 2) 


13. 2* = 3, 2* = Oy 


= 3Y=6.29> y = log, 6 
log3 6 2 
=> 2x BR 2 SS x=log, 3083/2 6) 
( 
=> PS [1°83 . (log, 3) 
2 
2 
ab=2x—=3 
= 5 


4 ae 
14. log, ("| =log, (2x+a-—1)log, 2=log, 7 Hoga (x+a-1) 


=> 4 _ gloga(x+a-l) 


x+l 


y=2 


log,(x + a —1) 


15. a=Kj,b=K},c=K3,d=K3 
(K,-K} (K,+Kj) =19 


K,+K? =19 and K,-K? =1 


K, = 10,K, =3 


Y Uo vy 


d—b =(10)3 — 35 = 1000 — 243 = 757 


17., [logyr| =m tor2" = 4< 2") 
No. of values of r=2™!-2™=2™ 
= m2" = 1538 
es 15384+.8(n—2° +1) = 2018 
=> n= 345 


1 
18. (logs 919 x)" A> = 21085019 X 
=> 2 (logy919x)” — 4 logyoi9 x +1 =0 
4 
= lo8 19 Xj +108 r19 X2 = 5 =2 


=> x)x, =(2019)* =(2000+19)* 


= 1000K + 361 
19. [log,n]=2K 
=> No. of values of n = 22K 


[log,n] = 2, no of ‘n’= 4 
[log,n] = 4, no of ‘n’ = 16 
[log,n] = 6, no of ‘n’ = 64 


[log,n] = 8, no of ‘n’ = 256 


Total no. of values of n = 340. 
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20. (log,b)? —Slog, b+ 6=0 


= log, b =2 or 3 

= b=a’ ora? 

Ifb=a? >a<44 

Ifb=a >a 12 

= No. of ordered pairs (a, b) = 43 +11 = 54. 


21. aj? 7° = Q2006 


= azy!! _ 71003 
Let a= 2 =o” 
= 2x+1ly =1003 
_ 1003 —2x 
= ll 
=> x =I1k+1,x< 496 


= No. of x = 46 


22. (vx log, x)? =b™ (7) 
(log, x)? =x ... (2) 


1 
=> — (Vxx*#)?=b*® 
14 


= x? =b® > x=b” 
From (2), we get 

(36)°4 = x = b*® 
=> b= (36)? = 216 
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